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1005. ‘Physical Constants and Ultimate Rational Units, G. N. Lewis. 
we Mag. .45.. pp: 266-275, Feb., 1923 j}—The paper is a discussion of 
units. based on the view that every physical constant indicates some 
flaw in our scientific system, and that it becomes as useful a scientific 
service to eliminate constants as to discover them. Such elimination 
has often been secured by a mere change in the units of measurement. 
Examples. are given in the c.g.s, system, ¢.g. “heat and work expressed 
in terms of the same unit, the constant of Dulong and Petit, the electro- 
static and electromagnetic systems, etc. In the latter case the most 
rational choice of temporal and spatial units is one whereby the velocity 
of light becomes. unity, so that the same unit can be used for time and 
length, a use which does not mean that the two concepts are indis- 
tinguishable. Acting on these lines, E. Q. Adams and the author 
advanced their theory of ultimate rational units, ‘according to which 
there is possible a set of units in terms of which all universal constants 
will be reduced to simple numbers. To determine the new units of length 
and mass, two relations must be sought which are as simple and as 
inevitable as those used (in the paper) to eliminate the arbitrary units 
of temperature and time. , These 2 relations will then enable the replace- 
ment,.of, the gramme.and cm. by ultimate rational units. Only one 
‘these relations, however,. has. yet been discovered, and this permits the 
expression, of ,all, other units in terms of a single one for which the 
centimetre jhas .been retained.. The new unit of mass or energy was 
obtained by considering. the electronic charge. In ordinary units the 
square of a charge has the dimensions of energy times length, and if 
the new units of..mass. and energy are taken such that (47)? is 
unity and dimensionless, then.the new unit of energy or mass heeding 
the. reciprocal centimetre, and 1. erg = 2-779 x reciprocal cm., 
while .1. gram. = 2-499 x 1087 recip. cm, Thus energy and mass 
acquire the dimensions of curvature, or frequency, or acceleration, in 
fact all physical, quantities are now capable of reduction to the dimen- 
‘sions..of,a power of length, , Although this change seems radical, the 
author.claims. to.. be: introducing no. new element. into the theory of 
physical dimensions. . The first success of the theory came in the calcu- 
lation of the, constant of Stefan’s, viz, if vel is the 
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of a hohlraum, E/v = aT4. When these quantities were all expressed 
in terms of ultimate rational units, the const. a became I, and a calcu- 
lated value of Stefan’s constant rendered available of much higher 
accuracy than hitherto obtained, viz. 5-70, which is almost in perfect 
- accord with the Coblentz experimental (1917) value 5-72 + 0-012. 
With an accurate value of Stefan’s constant, it was possible to obtain 
therefrom’ of Planck, ming the correctness of his radia- 
tion formula, viz. | 560 x 10-27 ent_ “work by Coblentz’ afforded 
6-557 x 10-27, pad thermodynamics, the theory of an ideal 
monatomic gas is given -by S = 3/2R log I + Rlogv + const., and 
the constant has been regarded as undetermined and indeterminable. 
With the advent of the third law of thermodynamics, and especially 
in consequence of Planck's work, a. definite finite entropy can now be 
assigned to every substance, and this can be calculated from simple 
measurements. By a simple deduction from the theory of ultimate 
rational units, and, with no other information whatever, it is also shown 
how to calculate the entropy of any monatomic gas. Agreement of — 
the calculated with the experimental values for He, A, Cd, and Hg, is 
remarkable, being in each case within the limits of possible’ experimental 
error. The constants employed are claimed to furnish calculated values 
with an accuracy at least 10 times that of any present measured value. 
The author claims his Tesults_ in support of the probable general law 
proposed by Tolman that every new fundamental constant will be found 
to be dimensionless in ultimate tational units, One fundamental con- 
stant, however, which is not dimensionless in ultimate rational units 
is Rydberg’s, and the author opines that by it the last element of 
arbitrariness may be removed from the system of units and the cm. 
removed by choosing the mass of the electron as the unit of mass, or 
h + vy) (Rydberg’s constant) as the unit of energy. ‘He, however, pre- 
fers to wait awhile for experience to decide which choice of rational 
units is likely to prove the best. permanently. | 

An appendix by.O. J. L. argues that secant to unify essentially 
diferent physical quantities and obliterate the constants connecting 


4006. Some Experiments on the yous! A. 
Gibson. and F. Heywood.’ (Phil. Mag. 45. pp. 229-238, Jan., 1923.) _ 
o previous experiments would appear to have been made to determine 
the maximum size of the orifice of a Pitot tube which can be ‘used to give 
correctly the “ velocity head ” ofa free jet. Consideration of the impact 
of a jet on a hemispherical cup, assuming” ‘the jet tobe deflected 180° 
average pressure (where’ a and A are the areas of the 
t and ‘the projected area of the hemisphere) which is >'v2/2g as long as 
A> 4a, This indicates that so long as A < 4a, the cup is ‘too small to 
rmit the assumed deviation. Experimerital: determinations’ of. the 
total force of impact on a hemispherical cup showed a linéar increase 
of the force as the area of- ‘the cup was increased to ‘between 3°6 
and 4° times the area of the jet, after’ which it remained practically 
constant. Another set of experiments was undertaken’ to determine the 
pressure ina vertical tube, connected to a water gauge, due to the impact 
of a jet issuing from an orifice in the base of a vessel, ‘as ‘the relative areas 
of jet and tube was varied. This pressure was sensibly equal to’ v/2 
as long as the area of the tube did not exceed 3 
VOL, XXVI.—A.— 1923. 
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jet,’ but ‘fell off rapidly with further*increase of tube area. By ‘colouring: 
the water in the tube, it was found that a well-defined boundary between: 
the water of the jet-and that in the tube’could be observed) with:a Stream~ 
Ei Holborn: (Zeits:. Vereines' deutsch. Ing: 67. pp. 188+189,' Feb: 
1923»: From: the Reichsanstalt.)—The pressure. balances at the Reichsan-, 
stalt It is found best: not to use any packing between: the, 
vertical ‘piston, to the top: of ‘which weights are: hung! to ‘measure: the 
pressure, and the cylinder into which it fits; :‘The:pressure to be measured: 
is transmitted to the interior of this cylinder by means of castor oil, and 
the fit of the piston can; for moderate pressures, bé made so good. thatithe 
oil only flows ‘out slowly’ and’ can! be’ pumped” back as, required.:::Thé 
sectional area of the piston is determined by: comparison with a: mercury 
manometer, which reads to 16°At. By using second pressure: balance 
and: a differential manometer the first instrunientcan be calibrated up 
and so:step by step upwards. Up to/100"At. the cross-section: 
of the: piston: does: not. vary: more than::0-01 per cent: The: piston is 
constantly rotated: to and: fro: through some 40° about: its vertical axis, 
which ensures smooth working}: and is always adjusted) to exactly the 
same’ position in: the cylinder: when .a reading is taken. There are two 
balances’ with pistons of section, carrying! 250: kg., and. another 
with 0:2 cm.® section, carrying kg., and) so reading up to 1000 At. 
The « correction, here: for elastic deformation is about 0:05 per cent. 
Bridgman has» used pressure balance up to 13,000 At. For still 
higher pressures he has used electrical manometers, in which the altera- 
by this means he 


NVereines: deutsch, Ing: 67. pp: 182-187, Feb. 24, 1923.)—In some 
of the early attempts to construct a gyroscopic compass the mistake was 
made of making the time) of vibration small. This made it necessary 
to use a:small rotor, with the result that the directive force was small. 
The theory, ‘as. developed in this paper, shows that, since the axis of the 
rotor is free, the time of vibration increases with the directive force, and — 
in: modern instruments. vibration periods of one hour or more are made 
use of; this:implies that. devices:must be employed which automatically 
bring back the. rotor’axis to the zero. position, if it deflects slightly from 
it. /Anschiitz and Co:.employ for this damping: effect. an arrangement 
by which air is drawn into the: gyroscope case through a hole near the 
axis; and: blown out through a small opening in such a way that, when the: 
gyroscope deflects a very: little to either side:of ‘the N.-S. direction, the air: 
stream is displaced out of the middle line, and the reaction produces a. 
- turning moment about the vertical axis, which brings the gyroscope back 
to the proper position. This firm, since 1910, has constructed a three- 
gyroscope compass ; one of the rotors has its axis in the N.-S. dinpetion,» | 
while those of the other two are in the same horizontal plane, the axes. 
making angles:of 30° oneither side of that of the main rotor; the ieok 

are joined by a system of links in such a way that: the virtual moment of 
about the N.-S. line is increased. The whole: is) 
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attached to:a spherical float, which swims in a vessel: contsining: mercury 
in: the interior of. the instrument. There is an attachment by means of: 
which ‘this master compass actuates a number of dials in different parts. 
of the ship. These instruments were used by the German Navy during 
_ the war, and proved satisfactory, except on submarines, where the vibration 
was too much for them. Other modern forms are described, including 
one designed to measure the inclination of the: bore-hole in deep. borings, 
particularly in ‘connection with the method of ‘sinking shafts im 'soft' 
ground, by putting down a series of holes fairly close together along: the 
circumference: of a circle somewhat larger than the shaft to be sunk, and 
pumping cold brine through ‘them, a within 


1009. Electrical. Moessuring Small. Motions. A. 
Thomas. (Engineer, 135 pp. 138-140, Feb. 9, 1923.)—-This apparatus. 
consists, as shown in the diagram, of a high-frequency electrical oscillator, 
the inductance coil a of which is arranged in close proximity to the'metallic: 
body #' whose motion is to:be measured. The inductance coil a is mounted. 
on)a spring support and is capable of being moved by means of.a micro- 
meter screw. In the oscillation circuit is arranged a high resistance 
of about 2,000 ohms, and the normal difference of potential is balanced 
by an auxiliary circuit consisting of a battery s and the resistances ¢ and 
4.» The two points f and g are adjusted to be normally at about the same 
potential, and any subsequent change is. detected by means of a: high 
resistance galvanometer # connected: across these two points. As the 
inductance of the a varies motion of the body the current 

_ in ‘the galvanometer varies in propor- 
pies tion, so that by moving ‘the coil a by 
» means of the micrometer screw, the 
body # being stationary, the gal- 
vanometer can be calibrated. In 
the case of a definite and constant 
movement, an. ordinary d’Arsonval 
 galvanometer is sufficient, but in. 
2 othe case of pulsating motions and 
vibrations, an Einthoven string gal- 
--vanometer may be: used. The coil 
,.@ may consist of about 100 turns of 
| 30S.W.G. insulated copper wire 
-wound on a 1}-in. ebonite bobbin 
attached to a steel leaf spring fixed 
‘tor a: casting sliding on In cases where the vibrating 
body is non-metallic, a thin sheet of tinfoil gummed to the surface 
under observation is all that is required. Motions from one-millionth 
to one-eighth of an inch can be measured by providing the galvanometer 
with a variable shunt. The original paper gives a photograph of the 
moving coil and: control panel and some diagrams obtained in its use. 
The instrument is applicable to the analysing of the transient conditions 
existing in all’ types of engineering structures when subjected to live 
loads, »é¢.g. «bridges, cantilevers, engine cylinders, airship and aeroplane 
structures during flight, shear stresses in propellers in air and water, 
whichis illustrated. 
VOL. XXVI.—A —~1923. gov 
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$010. Measurement of Projectile ‘Velocities with the Johnsen-Rahbek 
‘Apparatus. K. Rottgardt. ‘(Zeits.. techn.. Physik, 4. 2. pp. 63-66, 
1923.)—-An- apparatus made by: Huth the :Johnsen-Rahbek 
»phenomenon described in detail, ‘with photographs: of the finished 
apparatus: This has. been employed | to measure the velocities. of rifle 
bullets as follows: ‘Three frames with a peripheral winding are arranged 
vat distances of 10 metres from each other, and each winding via-an 
appropriate transformer acts upon the filament-grid circuit:of a thermionic | 
valve the. plate circuit of which includes a Johnsen-Rahbek tractive 
vapparatus giving a graphic record timed by a 4-second pendulum... On 
firing a rifle the circuits wound upon the frames are successively broken 
by the bullet, and so give interruptions upon the graphic record which are 
timed by the pendulum. Hence knowing the distance apart of the frames 
‘the velocity of the can is. stated, to 


176. pp. 811-813, March 19, 1923:)}—-These methods are —_—, to 
the: of clocks in of thermal. 


UL. pp. 430-431, March 31, 1923.)—If H,, is the ultimate Brinell hardness 
and § is the scleroscope the, that the relation 


Malaval. (Comptes. Rendus, 176. pp. 488-490, Feb. 19, 1923.)—It is 
shown that, certainly in the case of copper, and probably generally, — 
there is a difference (which is not greater than 7 %) between the diagrams 
obtained: on compression and tension, a, difference which is partially 
due to friction at the bases in the case of the specimen in compression ; 
when circumferential hydrostatic compression is used the difference 
disappears if a suitable correction for friction is made. . It. would appear 
that the only factor for permanent deformation by tension or compres- 
sion is the tangential.component and that work hardness depends solely 
on the amount of slip. In a note added Mesnager (pp. 490-491), it is 
stated that these results confirm experimentally the law announced by 
him’ in 1900, bot that he has found that in the case of alternating 
stresses the amount of work hardness produced is not the same as with 
uni-directional stresses, the force in one. direction appearing - partially 
to 2 oa the effect produced by that in the opposite direction. J. L. H. 


1014. T he Compressibility o of Thirty M etals as a Function. of Pressure 
and Temperature. P.W. Bridgman, (Am. Acad., Proc. 58. pp. 166- 
242, Jan., 1923.)—This paper deals with an experimental determination 
of the compressibility of 30 metals over a pressure range of 12,000 kg./cm.? 
and at 30° and 75°C., and describes a new method of measuring com- 
pressibility, involving the measurement of the difference of compressibilit 
between the ‘substance and pure iron. This method involved also a 
determination ‘of the’ absolute compressibility of pure iron, the results of 
‘which are given as follows At 30°C. AV/Vp= — 10-7(5-87— 
and ‘at 75°C: AV/V) = 1077(5-93 — 2-1 x °10-5p)p, where Vo “is 
the volume under atmospheric’ 30° ‘OF ‘and’ p ‘the 
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‘pressure in kg. per square The experiments were divided ‘intd two 
Classes, namély. for those metals crystallisingin the*‘cubic system, ahd 
for ‘those not crystallising in the icubic:system: general ‘the ‘com- 
\préssibility decreases with increasing pressure and increases with increasing 
temperature. The order of magnitude of the change of compressibility 
or: thermal expansion with pressure is the same for all metals. -The com- 
pressibility changes under pressure by a fraction which is a small number 
‘(varying from 2 to°30)' times the proportional change of :volume:under the 
Same pressure; and similarly the proportional change of thermal expansion 
under pressure is of the order of a small number: times the corresponding 
proportional change of volume. Six of the 30 substances tested did not 
crystallise cubic or in the hexagonal close-packed arrangement of spheres, 
and for these it was established that there are large: differences: ‘of com- 
pressibility in different directions ; in the case of:tellurium it was found 
that in one direction the linear compressibility’was negative: In the 
theoretical discussion it is shown that it is very probable that the forces 
resisting compression in a metal are the same'in nature as those in a salt 
_ of the type NaCl, that is, the metal may be regarded as a lattice of ions 
and: electrons acting on each other by electrostatic forces due to one or 
more single elementary changes; in addition there is a repulsive force. 
Criticism is made of Born’s proof of the inverse ninth power law for the 
‘potential of the repulsion; and it is concluded that the present knowledge 
of the atomic structure is insufficient to determine the law of: repulsion 
So accurately as to allow one to differentiate the formule once and twice, 
as is necessary in computing the compressibility with its change of pressure. 
‘It is shown by‘numerical calculation that the effect discussed by Schottky _ 
‘due to the deformation of the atoms under pressure is of such an order 
of magnitude that it must be taken into account. It’is finally shown 
that if the specific form of the repulsive potential is not assumed,’ but 
replaced by an arbitrary function, then the first, second, and third 
derivatives can be computed numerically from experimental data now 
available for a number of metals of this investigation. From the latter 
the conclusion is drawn that the boundaries of the atom cannot be as 
definite as appeared not unlikely from a study of the polymorphic changes 
under: ‘pressure. The results of the measurements are isn in tabular 


1018, The Rayleigh G. Krutkow. V. Fock. Zeits. 
Physik; 13.°3. pp. 195-202, 1923.)—-A’ mathematical treatment of the 


1016. Relation s Mi and Atomic Weight. 
‘T. Peczalski. (Comptes Rendus, 176. pp. 500-602, Feb; 19, 1923.)— 


If ‘there are atoms in 1 cm. cube, there are in.a single layer 
thick. . The force hetween any two layers is proportional to the product 
of the numbers of atoms in each. The total force on each ayer, is also 


proportional to A/n® and the force between two proximate layers al. 
Hence the total force between two proximate layers fora displacement | 
dy is; df =n*..dr.... The force dF required to distort the whole unit cube 
in. this way is given by : dF = A.nd*l = E. dl, where Eis Young’s modulus 
for the material. Hence E = A .m?, and if p be the-density.and m the 
atomic weight, this becomes =. Bip/m)?. is. 
VOL. XXVI.—A —1923. 
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value about-8.x 107; M = D&M/A..where M 
as: ithe mass) of, each type of component,atom and k the; number) of each 

an the molecule, The expression-gives /approximate. values, for. Young's 


“1017, The Time Service of the. Paris 
coat -Astronomique, 2. No. 6. PP: 379-408, 1932)... 


1018. Ae ot-Wire Compensating’ n 
and A. Planiol, (Comptes Rendus, 176. pp. 287-289, Jan. 29, 1923. we 
Hot-wire anemometers are specially suitable: for studying the’ motions 
of the air from the point of view of instantaneous phenomena. The ‘best 
results have hitherto been obtained by a difference of potential as constant 
as possible at the extremities of the wire. If a galvanometer shunt be 
placed in the. heating circuit, a difference of potential is observed at the 
extremities of the shunt, which increases more and more slowly with, the 
velocity of the wind,, following an approximately parabolic law.” Such 
an.apparatus is obviously limited to a very narrow range of measurement. 
After numerous experiments the authors have succeeded in overcoming 
this difficulty by replacing the shunt by.a body of variable resistance. 
This new device should satisfy, the following requirements : a resistance in- 
creasing with, the current flowing, through it-and variations of resistance 
as rapid as. those of the anemometric wire. These considerations have 
led to the employment of a metallic wire of a diameter not exceeding that 
of the anemometric wire. Owing to the necessity of withstanding high 
temperatures in contact with the air the metal chosen’ was platinum. 
After many, trials the arrangement shown in the figure has been ete 
as_being the simplest and most efficient. A battery _ 

generates. a current 4, which flows through and 

eats the anemometric wire F. The wire shunt S. is me 
inserted in this. circuit, shielded. from the wind by a 
an. enclosure, and having. at its extremities the gal- 
vanometer.G. . A second battery. By is placed in 
opposition to B, at the extremities of S by the inter- 
mediary of an adjustable resistance R, enabling the’ 
current to be quenched. when,,there is.no, wind... 
blowing on F, . The wire S, thas. then ‘the. temperature | 
of the. surrounding medium, Supposing the resistance . 
of R to.be. very, great relatively. to all the other resistances, a implies 
- for By a very high electromotive force, the variations in. intensity, zg of 
the current flowing in the direction of BgR may be neglected when, under 
the influence,of, the yariations.in resistance. of F, owing. to its, cooling, 
the, intensity, of the current flowing through F will.vary. .. Thus.supposing 
ig to be constant, its value is ip, the value of i, for Us, i ‘The: current 
flowing through S will therefore be i, — ig, and the amount of energy — 
expended’ will. —-i9)?, being,the resistance..of. the shunt S. 
This current, williincrease very rapidly.when v increases with the correlative 
rising of the temperature of 'S., Experience has shown, that the following 
rules:.should. be observed; (1)Theilength of S should be such that the 
loss of heat atthe ends of the wire.does not too greatly affect the mean 
temperature of the whole. (2):Choose:a length so short that its, resistance 
awill-be small relatively to:that of F, otherwise the,tension at the extremities 
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be less than that of F for the following reasons: the necessity of following 
the fluctuations in the temperature of F without any delay and of allowing 
the excess im — ip of the current i», sent’ through F to raise S to a high 
temperature in order greatly to-increase its resistance. With a wire F 
- of 0-05 mm. in diameter the best results were obtained by tiene 
for S a wire of 0-025 mm, in diameter and about 10 mm. in length. These 
conditions give approximately ip = 0-7* for v= 0, ahd i, = 1* to 1-05" 
for vy =,15 to 20 mfs..,The electromotive force of battery Bg was about 
100°, which gives for R a resistance of about 140w. The vatiation in 
the current ig generated by B, is thus reduced to a few milliamperes and 
does not adversely affect the supply to S, The results so far obtained 
are only provisional ane subject to future revision. = iE. | 


1019. Measuring for Locating Mineral Wealth. G. 
Wiinsch,  (Zeits. Vereines deutsch. Ing. 67. pp. 189-190, Feb. 24, 1923.) 
—The Eétvés torsion balance, as developed by Schweydar, is made use 
of to study the variations of the gravitational field in the region to be 
explored. An aluminium tube is suspended horizontally by a long fine 
wire. A gold weight is fixed to one end, and from the other hangs a 
lead weight on a thread about 60 cm.long. The two weights lie on different 
gravitational equipotential surfaces, and if, owing to a disturbance of 
the field, these are inclined to one another the gravitational forces acting 
on the two weights will not be parallel. In certain positions this will 
produce a torque on the tube joining them, which will be balanced by 
a torque due to a twist produced in the suspending wire. This twist is © 
measured by a photographic arrangement, the instrument being turned 
about its vertical axis at long intervals by a clockwork arrangement. After 
each movement it remains undisturbed for about an hour, until vibrations 
have ceased, A lamp is switched on long enough to photograph the position 
of a beam reflected from a mirror on the suspended part, and another 
movement takes place. Six movements, each through 120°, are generally 
sufficient to give the information required for any one station, and the 
instrument is then moved in turn to a number of different stations about 
the ‘ares to. be explored. 7 | H.N. A. 


RE 


1020. Action of Radiation. F. Physite 12. 

1 and 2. pp. 38-47, 1922.)—A working hypothesis, leading up to localised 

high temperatures due to electron impacts, for the action of radiation 

‘on biological tissues, photographic plates, colloids, and one: substances. 

Comparison with observations. | A. 2. 


(1021. Some Recent Researches on E. (Inst. 
Mech. Eng., Proc. No. 6. pp. ‘ANNT-1146, Dee., 1922. Ninth Themes 
Lecture.) | 

1022. Films Oleic ‘Acid on Water. Marcelin. 

Rendus, 176. pp: 502-504, Feb. 19, 1923.)——-The surface force 
of mono-molecular films of oleic acid on water decreases steadily to zero 
‘as the surface concentration of molecules decreases likewise. For 0-1 
‘surface saturation the force is detectable with a delicatetorsion apparatus, 
at 0-4 the force is of the order 0-05 dynes/cm. and increases to about 
0-5 dynes/cm, at saturation. Above saturation the surface force increases 
a maximum of about 30 dynes/cm. when the is 
VOL, XXVI.—aA.—-1923. 
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‘two molecules thick. The surface energy of*the oleic acid molecules may 
‘be compared either with two dimerisional Brownian movement or with 
osmotic pressure, ‘since a seems some of 


Determining the. Number of Particles, they Contain. 
Gray, J. B. Speakman, and J. H.P.Campbell. (Roy. 
‘pp. 600-615, Feb. 1, 1923 jJ—An investigation of the properties of very 
dilute systems of solid particles of ultra-microscopic size suspended in a 
gaseous medium. The dispersoids were prepared by : (1) Sudden cooling 
‘of saturated “vapour by mixing with a large volume of air or gas; 
(2) Chemical action; (3) the arc or spark discharge in air, The number 
of particles in a given volume of the dispersoid was obtained by counting 
the number seen in the field of a slit ultra-microscope, the arrangement 
‘of the apparatus being a modification of the method given by Zsigmondy. 
‘The number of visible particles per ‘c.c. obtained in this manner has been 
shown to agree closely with that obtained by collecting the particles 
froii a known small volume of cloud by subsidence, illuminating them 
by a strong beam of reflected light, and counting the number in ‘the 
‘deposit. Curves between the number of particles per c.c. and age of 
the cloud all show an unstable initial period where the number of 
particles falls off very rapidly, and in which the particles show a rapid 
inerease' in size. After several hours a stable period is reached ‘where 
the falling off is slow, and which continues until the cloud settles. For 
‘the non-volatile oxide smokes the growth of the particles is caused by 
the gradual aggregation of the smaller particles to form complexes of 


1024. Pan Method of ae Size the 
\Pavbislec in Smokes. R. Whytlaw-Gray and J. B. Speakman. (Roy. 
Soc., Proc. 102. pp. 615-627, Feb. 1, 1923 )—The total weight of sus- 


: ‘pended solid matter in a given volume of smoke is determined by filtra- 


tion through ‘small tubes containing asbestos previously treated with 
-collodion in acetone to prevent loss. A point discharge of electricity 
produced in the filtering layer assists precipitation. The volume usually 


_ taken was 1 litre, and the time taken in filtration about 5 minutes, the 


increase in weight being determined with a micro-balance sensitive to 
-0-0002 mgm. Curves are obtained showing the weight per litre plotted’ 
against the age of the cloud; and knowing the number of particles present 
‘at different times the average mass of a particle at different periods in 
‘the age of the smoke is determined. Assuming that the particles are 
spheres whose density is the same as that of the substance in bulk — 
‘their average radius can be found; “particles whose radii are of the 


order of 10 py are clearly visible in. the ultra-microscope.- All the weight 


concentration curves show an increase’in’the early stages of the cloud : 
‘which is attributed to the of invisible 
‘(Phily Mag. 45. pp. 257+265,  Feb.,» -Rayleigh 
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{Abstract (1918)] shave: given.the theory, of the collapse: of: a spherical 
‘bubble. in: water. The: cognate problemi) of expansion of a spherical 
cavity.owing to the pressure: of an: included ‘gas is given: in: the» present 
.paper,. and is of interest as being the nearest. approach that can be 
made at present to the case of a submarine explosion. Imagine a quan- 
tity Var liberated instantaneously in a spherical ‘cavity in. an unlimited 
mass of f liquid, assumed in the first case to be incompressible, and the 
density 9 of the gas at each. instant to be suniform. © Tt is shown that the 
initial. acceleration of, the radius is Co/Ro, where. (Polp), being 

a velocity which determines the rapidity with which subsequent changes 
take place, Ro, the original radius of the cavity, ‘Po the initial pressure 
“of the gas, p the density of the liquid. If, for example, the initial 

‘Pressure is. 1000 atmospheres, or say Po = 10°, ¢.g.8.,, then for water 
Co =.3:16.x 104. For an_ initial” pressure of 10,000 atmospheres, 

= 105... Assuming. Boyle’ law, so, that = (RofR)8, 
2(RofR)* log. This. - gives maximum for R when 
R/Ro = = 1-396,, this, maximum being 0-495 Gg; A: more. accurate 
tesult.is obtained. if instead of: Boyle’s law we adopt. the. adiabatic law 
of expansion, i.e. = (Ro/R)’v:..The maximum of R is, for-example, 
mow) given by = 2/3y" — Since cooling, of the gas by 
‘expansion: and, consequent. diminution. pressure’ are» now ‘taken into 
‘account, the changes: take place more slowly than in the previous case. 
‘Concrete: illustrations are given. For example; if thé initial diameter 
-of the cavity is 1 metre, Po = 1000 atmospheres, p = ‘1, Co = 3:16 x 1014, 
ythen. the ‘radius is doubled in 1/250.0of a second, and multiplied: 5-fold 
‘in ‘about -1/30 of ‘second. The maximum. ‘of R occurs: when 
=4/3(Ro), t= 0-0016 sec.; and: is about 145 metres per’ sec., or 
about one-tenth the velocity. of sound in water,..A, more difficult ques- 
tion ‘remains as to how far the results are modified by the compressi- 
bility of the water. With Cy small compared with the velocity of 
sound-waves in the water; the effect would ‘not be very great, but in the 
case of a. submarine ‘mine’ the velocities: communicated to the adjacent 
-water-maly exceed the velocity of sound. ‘The above theory then ceases 
-to;have any very close relation with the facts, . Accurate equations: of 
‘motion ‘spherical waves in ‘a. compressible but a 
1026, The Speed of: the: Vallone: ‘Haws: in of 
the, Parafins with Air. W. Mason. (Chem. pp. 210-214, 

‘| information was required of the compositions of 
«the mixtures; of »methane,’; ethane, propane, .butane,..and pentane 

despectively; with air, which would yield the maximum speed. of uniform 

smovement under. standard.,conditions: of experiment. - Similar 

determinations had already: been. made by Payman [Abstract 399 (1920), 
ousing, the ‘‘sereen-wire ’’,;method, and, it. was,.desired, to check these 
‘Tesults «by means. of- the accurate photographic-method; >A brass 

diameter: .was) constructed; holding, a..window:- or -slit.. of 

Quartz 30,:cm. long, and a quartz’ lens, was, employed :to ifocus ;the; slit 
on. @/rapidly revolving film. The rate of revolution.of the, film was, timed 
by allowing the sparks which occurred at the mercury break of an 

dectrically operated) focus themselves, through ‘a shit in 

ithe! back ofthe) caméra,(.on moving jfilm: 
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thus. constructed, coordinating :the: speed. of the flame: witho:the, per- 
centage:.of the paraffin. inn air. The-mixtures {per which, the 
speed, of: uniform movement. of: flame; is: fastest, were,found 
Methane: 9- 65:% 91; om:/sec, ;  ethane.6-05-%, 127..0m./sec: ; -propane 
Phil. Soc., Proc: 21. pp. 426-429, ‘Feb. account 
given: Of humerous Observations which have’ been ‘made on the soar- 
ing flight of gulls: It is stated that the soarable area’ is usually situ- 
‘ated’ in’ a’ downwardly descending ‘current onthe leeward: side of “the 
ship, and that the birds do not’ prefer the windward ascending current. 
There is*also a smail ascending’ ¢urrent; immediately behind the stern, 
‘the ‘wind is ahead, the’ descending ‘current beitig ‘from’10° to 50 
yards further to the ‘The instability ‘of flight inthe soarable 
area’ is discussed; and reference is made’ to’ the’ results of tests ‘made 
with ‘long threads of cotton; ‘at the stern,’ to’ determine the natiire ‘of 
the currents existing ; it’ is‘ shown by these resultsthat the soarable 
is “and ‘in ‘its central’ part. 
(Aeronautical Research Inst. Tokyo Imp, Univ. Nov., 
1922. In English.)—Contains the results of a previous paper [Abstract 
‘2200 (1922)), ‘together with new solutions in bf a line’ source ‘or sink 
is” ‘Mainly’ mathematical. Ww. B. 


1029. Poisson’s, or Green’s, on. Sphere. P. E. Strassle. 
(Téhoku Math. J. 22. pp. 38-76, Dec., 1922. “In German.)—Green’s 
theorem enables a volume integral. to be ‘expressed by the surface 
integrals over its” boundaries, and these ‘integrals. have attracted the 
attention of many mathematicians,as the author’ s numerous references 
show, principally owing to the aid they give in obtaining solutions of 
Laplace’s equation Y2V = 0. The-present paper represents the more 
important results embodied in the author’s inaugural dissertation at 
Freiburg University (Switzerland), 1921. He starts with the assumption 
that V(P) is integrable in Lebesgue’s sense. Dealing first with the 
two-dimensional problem, with the integral taken round a circle, he — 
shows that Dirichlet’s problem receives a umique solution and a 
criterion thereof, and that the integrals enable the sums of divergent 
as, well as. convergent; Fourier series to .be, obtained... In the three- 
dimensional problem ‘the same result is obtained in, the case. of spherical 
_. harmonic ‘series, In dealing.-with the behaviour of: the higher deriva, 
tives of the integrals he, has, avoided: the }vast labour which. would: have 
‘been required for their separate calculation, their 
‘behaviour. whereV(P). is! an analytic; function, and then in: the general 
Case; -dividing it into an analytic. and. showing 


1030, The: the: ‘Mechanical Teth- 
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36-39, 1923.)—In Sommerfeld’s book ‘‘ Atomic Structure and Spectral 
és,’ a relationship is given between compressibility, expansion co- 
efficient, reciprocal’ of ‘fusion temperature, and ‘atomic volume of an 
“element. The present paper deals with the elasticity and tenacity of 
elements in connection with their position in the periodic system, an 
investigation not hitherto undertaken. Amorphous substances ‘are: best 
for such a purpose, and, since the elements do not themselves exist in 
this state, the properties of glasses can be examined for such elements 
vas occur there in the condition of their oxides. The survey is limited 
to the following three properties: thermal. expansion coefficient- and 
elasticities of tension and. pressure. Winkelmann and Schott’s results 
are quoted for the thermal expansion coefficients as functions of chemical 
composition, and the conclusion is. drawn that the influence exerted by 
an oxide on the expansion coefficient of a glass is parallel with the position 
of the element in the atomic volume curve. Various discrepancies are 
-pointed out, e.g. for the oxides of zinc, aluminium, and lithium, but 
-Grenet’s investigations and his data for glasses of Blanzy and St. Gobain 
are quoted to show that the actual connection between expansion co- 
efficient and chemical composition of glasses, while complicated, indicates 
the-Winkelmann-Schott exceptions to be qualitatively incorrect. Gene- 
rally speaking, there is a parallel between the elasticities of elements in 
the form of oxides in glasses, and the exceptions as given by previous 


data would perhaps disappear when more exact. AaB viiicass results are 


1031. Crystal Struchwe of Bismuth. L. W. McKeehan. (Frank. 
Inst., J. 195. pp. 59-66, Jan., 1923. )—Rhombohedral axes mutually 
‘inclined at 87° 34’ were made use of by Ogg [Abstract 1966 (1921)] and 


gona 


‘The units of structure are face-centred rhombohedra, which ‘differ little 
«from cubes.’ Two such lattices must be present, so situated with respect. 
‘to-each other that the array of points does not differ much from a simple 
‘cubic lattice. Simplicity in nomenclature, however, ‘is attained by using 
Tthombohedral axes, which are halves of the face diagonals of the first 
thombohedron, and are ‘therefore inclined at 57° 16’. This gives a simple 
fhombohedral space lattice, a fundamental type. .The author’ shows 
how the data previously obtained can be transferred to the new system. 

-The: diagram shows’ the relative positions of the lattice points on simple 


planes’ containing: the. trigonal axis, and thertfore : common ‘to both 
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to any point selected, such as O, lie at the: following iscenastees 


3 at 3° 099 x em.asOA. 

-465 x 10-8 cm. as OB. 

Lat 6-211 xX 10-8cm.asOF! 
"Points on the same lattice: 6 at 4-529 x 10-8 cm. as OC. 

Bat 4726 x 10-8 cm. as OD. 


The hres eledttons may: ‘be put between the atom pairs 
by less than 3-5°x 107% cm.,; but the stability of this arrangement has: 
not ‘been ‘calculated. New measurements: were made by the ‘powder » 
method. These seem to indicate that the atoms’ are not as uniformly’ 


Davey: (Phys. Rev. 21. pp. 148-161, Feb., 1923.)}—The Hull powder. 
method of obtaining X-ray diffraction patterns was used. By comparing 
_ each diffraction pattern directly with the pattern of NaCl simultaneously 
recorded on the other half of the film, the grating space of each crystal 
powder was measured in terms of the side of the. unit cube of NaCl, 
assumed to be 2‘814 A., with a precision of about 0-1%. 

Crystal Densities —The crystal densities of all the alkali halides are 
given, computed from X-ray data. The results are accurate to within 
about 0-3 %, and they agree, as regards the chlorides and iodides (except 
Lil), with those obtained by other methods within 0-2 % on the average, 
whereas for the others the values are higher by 0: 5 to 1-5% for the 
bromides and 1 9% for the Huorides. AUTHOR. 

Wyckoff. (Am. J. Sci. 5. pp. 15-22, Jan., 1923.)\—The methods 
described in previous papers by the author were employed [Abstract 1532 
(1920)}, both reflection ‘spectrograms from the crystal faces and Laue 
photographic data being made use of. The latter show that a simple 
cubic lattice underlies the space group, and that there is marked hemi- 
hedry, the symmetry being that of Th®, the paramorphic hemihedry 
(pyritohedry) of the cubic system. The ‘unit cell is a cube the edges of 
which measure 7:89 A., arid” it contains four‘chemical molecules. “The 
parameter y defining the positions of the chlorine atoms is found as 0-27-+-, 
_and ‘thé most probable value of the ‘nitrogen’ parameter is estimated as 
about 0-04.’ ‘The distance between adjacent’ chlorine atoms is approxi-' 
mately 3-96'A.; between Cl’ and N atoms about 3+14 A. These figures 
do not agree ‘with the values previously assigned to the atomic radii of 
Cl and 'N, which would make the distance Cl to'Cl 2:10 A., and Cl to N. 

1:70 A. In the diagram showing the structure as found ‘the unit cell: 
| “ig shown, divided into four cubes, with the Cl atoms at’of near the centres’ 
of these. A diagonal iis dtawn through each ‘of the Cl atoms, in such’ 
_a way that those in adjacent cubes are at right’ angles to one another.’ 
Two N atoms lie on ‘each Of these diagonals, at a small distance on either 
_ side of one of the corner sof the small cubes to which they belong ; ‘eight: 
_ of these atoms lie’ outside thé unit cell. ~The points midway between’ 
the N pairs are the centres of the the 


\ 
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unit ell as drawn contains eight half molecules;: "The! 
positions of the H atoms are’ not indicated; they are considered as: all’ 
equivalent to one another, and occupying the 24 most generally placed 
positions of Th®.. ‘The lat atical treatment of the problem is founded 
on the author’s paper " The. Analytical Expression of the Results of the 
Theory of Wash., Pub. No. 318, 1922). 


1034. of Metal” "Modified Powder Method of 
Analysis.» A. Owen and .G. D. Preston. (Phys. Soc:, Proc, 35. 
pp. 102-108, Feb:, 1923.)—-A’ description. is given of a method .of X-ray’! 
examination of the crystalline-structure of metal plates, using the Bragg , 
X-ray. ‘spectrometer. Plates: of aluminium, .iton,. copper, lead; and. 
magnesium ‘have. been examined, -employing direct radiation ‘from, a:, 
molybdenum antikathode in a Coolidge tube. To remove the deformed 
surface layer of the metal the plate is etched and is then smeared over 
with vaseline to prevent further ‘The: are 


_. |. Length of Side of |  Valuesof(a)as 


— 


|: Face-centred cube. |....4-041 A. 4-0 05 
. Centred cube . 2: 869 86. 


‘ 


The lenatha of the are = 0: 7 
Ags 0629A. ..... 
Special procedure ¥ was necessary in the case ‘of magnesium (hexagonal, 
| lattice) in order’to, include crystals of different axial ratios, Of the 22 
lines in ‘its. spectrum, 18. were a-lines, these being used. to calculate, the. 
axial ratio—giving a mean value of 1-631, . The mean value of the length, . 
of Abo gs AWA. A.B. W. 


1035. The i and, Crystal. “Symmetry. .as 
Shown by. X-Ray. Grystal Analysis... G. ‘Shearer. {Phys; Soc.,..Proc. 
pp:. 81-98, Disc.,. 98-100, Feb., 1923.)—The symmetry number is, the. 
number. of asymmetric, molecules. per. cell required. to. produce, the sym-, 
metry-of the ¢lass,.or.a, multiple of this ;.it is postulated that the ‘symmetry 
of.a symmetrical, molecule is, in, general,..part of the, symmetry. of: the, 
crystal;, the symmetry number of.the,crystal may. be found. by. multi-,, 
plying symmetry number of the molecule. by number of the, 
molecules injthe,cell. Several crystals.are, discussed, from. this point. of; 
particular the. tuby) and; quartz. The . former, is. ditrigonal,, 
scalenohedral, which requires, 12 asymmetric,.molecules.per, cell. If the, 
two Al-atoms, of are placed along. the trigonal axis, and the oxygens. 
at the corners: of; an. equilateral triangle,in the equatorial plane of the. 
two. aluminiums, highly. is formed. Two: such. 
moleoules in. the unit:cell, arranged.so’ that the second is a mirror image. 
of thefirst in. a,plane of, two of, 
VOL. XXVI.—a.— 1923. BOT 
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the digonal:axes:of the molecule, would give a crystal of ‘the dihexagonal 
bipyramidat.class } the: conclusion! is thatthe aluminium molecule ‘has 
not the: full:symmetry ascribed: to: it: above,\dnd that itis: not: possible 
to .consider| the: various: atoms »asispherés; The déciding factor inthe 
determination, of the symmetry must be the distribution’ of the outer 
electrons in the component atoms.» A:discussion: of KCl seems: to ‘show 
that Cl atoms are interchangeable, ds far-as symmetry is con- 
cerned, Wehave deal with Kt! and and each ion the 
electron arrangement of. argon in the outer ‘shell. Even in the-case of 
NaCl,» where Nat has the electron’ arrangement of neon’ while«Cl™ ‘has 
that of argon; it appears: that, ‘for crystallographic purposes, the two 
ions: may; ibe regarded ias identical: ‘This! question: is»considered: in the 
light of theory, and) it is:concluded ‘that twosuch atoms placed 
end: toend in,oppesite directions give a molecule with the symmetry of 
the NaCl molecule... If the lower atom of the molecule is rotated through 
some angle about the trigonal axis, the molecule has the symmetry of 
the KCl molecule. A number of ‘organic: crystals: aré considered ‘in the 
light of ‘the theory ;\:and in the ease of benzene it-is found that the Dewat 
formula: gives “a. molecule with the ‘tequired symmetry.’ Discussion — 
J. W. Evans thought the explanation of the structure of KCl was not 
convincing, and that the symmetry shown was that of quartz, The 
author explained that ‘there are four KCl molecules. in the. unit cell; 
and the observed symmetry is ‘due ‘to the‘combination of the molecular 

symmetry and that due’ to their in the cell: 


1036. Relation- between. and tel Constitution of 
Carbon Compounds. Part I. Compounds of the Type CX, 1. E. 
Knaggs. (Chem. Soc., J. 123. pp. “71-79, Jan., 1923.)—The crystal 
form is determined by optical methods for a number of crystals of the 
above constitution .and compared with that-which appears probable on 
the space _—~ theory. Where X% represents a single atom, the crystals 
generally bel to the. cubic system, though in some cases at low 
temperatures there. j is a transition to doubly refracting crystals. It is 
shown by means of diagrams that compounds of the type C(CY2:Z)4 
may be expected ‘to crystallise in one*of the classes of the tetragonal 
system [Fig. 2 in the original paper is slightly misleading, as it is printed 
upside down]; this is confirmed by optical measurements for several 


1037, a Me Huggins. ‘Chem: 

45.. pp. 264+278,; Feb., 1923))--The: author considers: the 
positions of ithe. four-valence electrons rourid each: atomic centre in the 
graphite structure! found! by! Debye (1917)}: 
In. this structure ‘the atoms ‘are if: layers, in» which they. are arranged in 
hexagonal form, the layers; aceordirig to: Hull, béixig puckered:’’:) The 
auther considers. that: this: puckering is due to the ‘apices of alternate 
tetrahedral: atoms pointing in opposite directions \(up:and down) on either’ 
side.of -eachlayer.... The: upward pointing: tetrahedta of one layer are 
connected; to the downward pointing-ones.of-the layer above, which are 
vertically. above, them,- by: {Abstract 275 (1923)},. while 
there is a sextet of electrons jatound ‘the: centre-of each hexagon within: 
each layer..,; The arrangement of the layers suggested by Hull is regarded 
as: impossible; Considering the. sextets jas the: 
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centres; and the kernel electrons, and the:electron pairs between the 

layers, as minor scattering centres, the interplanar distances to’ which 
X-ray spectrum lines'should correspond’ are the same as for the structure 
given by: Hull,on: the basis of atomic centre scattering: The relative 
intensities from the two structures should be nearly the same. ‘A number 
of benzene derivatives are investigated on ‘the assumption: that the 
carbon atoms are arranged hexagonally as above; and a table’ shows 
the calculated dimensions of the hexagons, as deduced ‘from. the axial 
tatios. and the densities; these dimensions’ agree quite with one 
another and with those of the graphite hexagon ; the hexagons tend to 
form close packed layers resembling those in the graphite structure: 
Diagrams are given showing how the elements H, Cl, or radicles' such 
» as OH, are attached to the carbon atoms for some of these compounds, 
while interesting patterns are shown for the possible arrangement of 
units in ‘close, or semikclose HIN. A. 


1038. ‘The Structure. Properties of 
w. T. Astbury. (Roy..Soc., Proc., 102. pp. 506-528, Feb. 1, 1923.)— 


Fic. 
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tion enatahinetin: the number of molecules per cell was cried 
from the observations as’ 2+006, and, taking this as two, the values of 
a,b; and.c were found to be.7-693 6-087 A.U;, and’6-195 © Cal- 
culations: and observations of the spacings were made for six important 
planes ; the agreement was good for 100, 011, 110, and’101, but for 010 
-and.001,»the observed’ values were half the calculated. Starting from 
. this fact it is concluded that the units are unsymmetrical, the molecules 
- at the corners of the cell point in one direction, and somewhere on the 
line: parallel to @ joining the centres of the faces of the cell is a similar 
- molecule, pointing in the opposite direction, but neither at the centre 
of the face or-at the centre of the cell. This involves a unique dyad > 
_ for digonal} axis, parallel ‘to the crystallographic axis b, for =~ completed 
structure; which monoclinic spheroidal 8B = 100° A careful 
study of the accepted structural formula for tartaric ‘acid, showing how 


the various: atoms’may be arranged’ in space, so yas to two > molecules 
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which are the mirror images of one another ; 
out twist to represent the internally compensated meso-tartaric acid ; 
‘study of the: intensity of reflection ‘in; the first. four orders for six 
important: planes of: the crystal ;,/and the adoption of dimensions for 
the atoms involved: derived from the work of W, H. and, W, L. Bragg, 


by step to’ a-structure which agrees, remarkably well. with the 


measurements; and explains the:,cleavage of the crystal, This takes 
place in the planes where: the: bonds of union are; between two H atoms 
of two hydroxyls. | Fig.1 shows the structure arrived at for dextro-t 
acid, while Fig. shows that: for levo-tartaric acid, Four. lines, of mole- 3 


cules'as indicated in Fig. 1. (a).ate arranged so that the axes of the structures 


shown coincide: with: the four edges'of the unit, cell parallel to. the @ axis 
of the crystal. An exactly similar structure, reversed in direction, passes. 
parallel to the above four through the centre of the cell, its relative. position 
being such that the hydrogen and oxygen atoms shown in Fig. 1 (b), 
which form part of the molecule) link up with the oxygen and hydrogen 
atoms of the adjacent molecules, and bind the structure strongly together. 
It will be seen that the atoms are arranged in irfégular spirals, which 


1039. Position of the Atoms in the Optically Active Crystals NaClOg 
and NaBrO;. L. Vegard. (Zeits. f. Physik, 12. 5. pp. 289-303, 1922.) 
—NaClO, and NaBrOg crystals. belong to the tetragonal pentagonal 


dodecahedral class of the cubic system. Lead nitrate and the water-free 


nitrates of the alkaline earthe. iia to the same class. ee method 


and Debye's powder method have both’ been eek. The ‘results 
the ‘nitrates have already been published [Abstract 10 (1923)). 


3 Fivé parameters ‘were needed for the chlorates and the ‘calculation: was 
difficult but ‘it ‘was carried out: systematically until an arrangement 
was found which gave calculated’ values forthe intensities of reflection 
- which’ agree well* with those observed; this is shown in a series of 


diagrams,’ in which the intensities as observed and as calculated are 


indicated" by ‘the lengths of vertical ‘lines for ia large number of planes, 
of the Yattice ; a similar’ pair of diagrams shows that the arrange- 
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ictory agreement; “shows arrangement .of atoms 
the molécule ‘of ‘NaBrOg. It will be ’seén tliat the: Brcatoms are 
not in contact with one another.’:‘The oxygens: touch one:‘qnother,.and 
are in contact’ with’ the’Na dtoms°df three lotherimolecules. «Figs 3:is 
a dissected ‘view of thé Télations of these:atoms for: NaGlOy. The centres 
of the three oxygens and of the halogen’ element?form:a pyramid; 
owing to the position ofthe three sodium atonis:this»pyramid isisomewhat 
twisted about’ the axis of the: molecule, either toy the the left, 
and this turning is doubtless connected! with’ the optial:properties:of the 
crystals.’ There ‘no'such tutning in’ the soptically ‘inactive: nitrates, 
The author calls’ attention to the difficulty on 
the ordinary valeticy theory ; the question of the:transfér ofi the,chemical 
Constitution formula to the: is not.a definite problem as long 


figse od 


Nil tect 


as it is not accurately known what a valency bond really is; the valency 
“ forces ” certainly express some definite numerical relations; but not 
the forces really acting -between ithe atoms. | H.N. A. 


1040, X -Ray Examination of the Finer ‘Siewtoure of Strained Metals. 
II. Copper under Various Kinds of Deformation, A. Ono. (Kyushu 
Univ. Coll. Eng., Mem. 2:.6, pp. 261-275, 1922. In English.)—Describes 
the X-ray examination of wires. ‘and tubes androds of copper 
strained by extension, compression, ‘and torsion, using both white rays 
and monochromatic rays: . The evidence. of the results supports the 
inference made in the first report-with regard to lattice re-arrangement. 
The pattern obtained from the. copper.tube is similar to that of a wire 
in the early stage of drawing. Extension produced figures similar to hard- 
drawn wire, whereas compression and torsion showed chiefly the re-arrange- 
ment of a certain particular kind of 

‘W. Richards. | (Am. Chem. Soc,;; Feb., 4923.)—+ 
The ‘author has:in previous papers ascribed ithe changes of volume; which 
take place! when ‘solids or ‘liquids combine: to form, solid.,or,liquid 
pounds,’ to internal pressutes produced by.,/the chemical. attractions 
between the molecules, the latter resisting. compression in varying, degree 
[Abstract 468'(1922)}. paper he. makes.use: of Bridgman’s 
most recent work: on: the: compressibility, of 30 metals; over a. range of 
12,000 dtmospheres, and finds that it.is possible. the curves 
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of: different ssubstarices together; so asi:to:carry ‘them insome cases 
beyond the experimental limits. for) the :particuldt substamces: Sodium,’ 
Jess ‘conipressible: than potassium, | isi regarded as starting’ 
with: a-very>much greatér>internal: pressure) than the latter «metal: 
is found that by assuming the: difference: between: the: internal: pressures: 
tobeb8,000 -atmospherds; and thatrthe volumesof:K reduced: 67 
of its original ‘value>by' thispressure, therciirves bf :these metals ‘can be: 
fitted) together, so that itiis possible by ‘extrapolation to estimate thé: 
volume atmospheress> The curve ‘conforms’ rather! 
closely: ito sthe! simple formalai or a portion’ BS 
Of the! volumeacts'as if! it were: relatively incompressible and: the 
of total:pressute; external: intemal, to'volume is simply h 
A> similar-elongated curve is! obtained for liquid chilorine: by combining: 
the? curves of phosphorus: ‘trichloride; Brand’ f. »:It is deduced that 
internak pressure in! KC} is 65,000 kg./sqz:cm!; andthe: 
about) 63 which: ‘agrees: fairly.‘ well! with :the: observed -value» 
atomic diameter of) K in ‘KCl is calculated as!3-46-A) and that’ of 
as 2-82 A. .\Values are»also obtained: Br in: andi for Na, ' 
Cl and Br and NaBto td AL 
Media. Weissenberg.: (Ann, Physik, 69.:6. pp..409-435, Dec. 
1922,)--The. author ideals,..with;; anisotropic. crystalline aggregates of 
naturally ;.occurring,; phases) (plastically deformed ..;metals,electrolytic: 
deposits, etc;), shows: that; ean; be. dealt); with, statistically, : 
assuming certain,» arrangements ; im) .the: microcrystalline.) aggregates... 
lestionn afi the crystals). Be Wi 
1043, Orientation of A. Conway, Phil, 
Magi. PP. 324-326, Feb,,,1923,)-—Taking any line.as,the,Z. axis, and, 
using the, usual, polar coordinates,, it, follows. that, the, plane .of.all. elliptic. 
orbits, about..a, simple; centre, of force, which, have the same,azimuthal 
envelop right. circular cones; is proved. that 


touch, any set.,f, anaes, cones., Entirely. 


44. Paty of Moving Charges and Atomic Theory. 
(Phil.\Mag..45. pp. 445-160, Jans, 1923;)—+Investigations by.C:G. Darwin 
[Abstract 838 (1013)}): and A. Sommerfeld Spektrallinien;. 
324} have shown that spiral trajectories of electrons: 
abont the mucleus were to) be, expected under certain conditions, owing 
to their-mass variation with speed. , But there is no experimental evidence: 
confirming ; the existence .of;such authors; consider,the 
central charge as fixed in space, but this is,approximately true only when, 
the, central. charge is) of, Jarge relatively, to,that-of the,electron, and 
this condition: ceases to -be fulfilled from a.certain. moment at| which. the 
electron,.\is,, approaching. the, central spiral trajectory. AB 
the distance, between ‘them decreases, the. velocity and mass the:moving; 
chagge musti ‘both, increase, so;,that,the latter may. become; comparable 
with that,of the central charge... When this-oceurs, moreover, the distance 
between the charges. ‘wilh be comparable.with, the diameter of the.electzon, 
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As fat as experience of the scattering of a-rays' goes; Coulomb's law seems 
torhold even, for distances of this' order.:: But Rutherford’s: recent: 
experiments athe by: axparticles: with: 


Under these circumstances it seems worth while: the correct: 


solution ef the idealised ‘problem: The method’ chosen is by: way of the. 


Hamilton: Jacobi equation for two charges with masses: varying, accord-' 
ing ‘to Einstein’s law, which is easily solved: for the case of zero’ momentum: 

of the system, and the result is obtained in a: form to which the principles: 

of the quantum: theory can ‘be. applied immediately.» The exact solution 

shows that, if there is attraction ‘for small‘ values of relative angular 
momentum, the relative trajectory is a spiral, as in case.of a fixed centre. 
The critical value of the angular momentum is half of its value in the’ 
latter case, For practical purposes the approximate solution) suffices, 

obtained by assumitig the kinetic energy of the system small compared. 
with the! energy stored in the masses. The explicit equations of the 

trajectories: are then the same as for a fixed centre, only the constants of 
the equation being different. The effect of this modification on the H 
or He spectrum is too small to be observed. The same method is then 

applied to. investigate the magnetic forces arising from the: mutual’ dis- 
placement of charges in the atom, confining attention to'quasi-stationary 
movements of the charges, so that the time ‘required for the propagation’ 
of the electromagnetic disturbance fromone charge to the other may be: 
neglected. ‘The shifting effect of the magnetic action in the case of a’ 
H-atom ‘is''1/230 of the relativity effect, and for the splitting effect the 
ratio is: 1/460. The effect of magnetic’ forces is to increase slightly 
the relativity effect, which latter is slightly décreased by the fact that the: 

hucleus is not fixed, as was assumed in Sommerfeld’s theory. The cor- 
rection is of ‘the same order ‘as the one just computed, so that the two 
corrections pattly cancel éach other. In atoms containing larger numbers 
of electrons it is probable that the magnetic forces cannot be neglected. 
Dy Roschdestvensky and G. Krutkow [Verhandhingen des Optischen 
Instituts in Petersburg, Berlin, 1921], and independently the author, 
some two years ago, came to the conclusion that they account for the 
doublets ‘in the arc spectra of alkali metals. Sommerfeld [Atombau u. 


Spektrallinien, 3rd edition gives a of doublets and triplets 


“Pi T. Peirce. (Phil. Mag. 45: pp. 317-323, Feb., 1923. ‘Paper 
read before the Manchester Lit: and Phil. Soc., ‘Nov.,' 1921.)—Two. 
possible types of magnetic ‘bond between atoms’ are recognised! The: 
magnetic systems are either due ‘to’ ring, vortical, or ‘orbital electrons. 
In ‘one’ type’ the’ bonded’ magnetons are coaxial and have’ their ‘poles 
Similarly oriented, in ‘the other they are parallel) and opposed: Neither’ 


is influenced by an’external electrostatic field, but a’ magnetic field 


perpendicular toa plane containing the axes of the magnetons, deforms 
them. field ‘of’ suitable frequency induces resonance’ till similar poles: 


are approached and.the bond becomes unstable and is’ruptured by the 


‘repulsion! Thus dissociation is influenced by’ suitable radiation while: 


combination is not. When ‘several processes’ ate subsequent, ‘the total: 
velocity ‘of reaction is governed mainly by that — 
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HCharged by Lindemann as*contrary to the radiation theory, is of 

‘this’ type,'the’ primary action formation unstable'com- 

its rapid: dissocidtion.’ Cases where’ the ‘primary 


Principle. of Relativity. Applied 10, the Rutherford-Boh 
"Atom: Model... (Phys, Rev, 21. pp. 391-396, April, 1923. 
_Jn, this, atom, the, possible, electron, orbits, are. determined according to 
mM Principles, then the actual orbits, are selected by the quantum 
In ,computing. the possible orbits, Bohr assumed. classical 


ics, Sommerfeld applied the special theory of relativity with marked ee 


Ps and now his assumptions are further generalised. In the expression 
for the world line element ds in polar coordinates, the potential functions. 
and are put equal to.(1.+ + tx2/r2) respectively, 
where x is the ratio.of potential energy.to mass... The. quantum, assump- 
tions. are the same. as: Sommerfeld’s, with generalised .ds, with an, addi- 
assumption that, the jradial. expression: involves 
‘These ,lead,to .expressions for the..energy in.,which all the ..constants 
-are, known from, experimental results, except B, which Sommerfeld ;puts. 
‘equal to, 1/4, but which has not.yet been experimentally determined. 
‘The. method , here ‘used is. sed. 


Picard. (Comptes Rendus, 176. Pp. 234-236, and 
22, 1923 shows how the value of may 
in. terms of four variables in the case of ” points moving” in any 
‘Manner. ‘The equations, uy = 0. of the are 
“resolved by means of ‘boundary conditions teferting to 4 — 1 points in 
“arbitrary motion; different. expressions ‘for ds®, each ‘containing “4 
“independent Variables, and 4 (n— 1) dependent variables are thus’ obtained’ 
“These lead to 4n equations of motion between the 4n variables and s 
‘which enable ds? to be expressed in ‘terms’ of” 4 independent variables. 
Picard directs attention to the work of Haag’ and’ of Le Roux on this 
subject, and expresses the opinion that scepticism as ‘to the practical 
% nce of the of felativity appears to be justified 


S. G. 
pe: 2434256," Jan.,°1923.)—-Using the ‘Minkowskian fourfold frame of 
reference We ‘have an ‘expression for action = /vds, where v depends on 
mass and’ ds® = dx? — dy® —dz% If:this ‘be’ expended in a 
series to bring’ it into ‘line with familiar forms in dynamics; we obtain 
ati expression which when interpreted into'a Newtonian frame of x; y, z 
and free approximates to' Hamiltonian ‘free ‘action /Tdt:;where T =: }mv?. 
Hence vy = — cm. If the particle in question move:in:a field of potential 
(energy): u we ‘Obtain with sufficient — 


This result carries the suggestion that! gravitation can be pressed into 
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the velocity. of light} proportional to; the potential -at .each:place; we 
insert gravitation or any other: field of;foree, into the electrodynamic 


-schemej ;itself slightly:modified thereby.’ The, pext.atep, 


vtentative development: involves discussion of; the, action.ofia § 
constituted,.of two: masses; «Here, we-have to,.deal; with afield of, whi 
oué mass m, is the nucleus and whose field surrounds another mass mo 
vice versa. It is an essential of this order of ideas, as here developed, 
‘abtion is located’ in‘ the field ‘alone’ and ‘is thus expressed! in a 
‘fourfold ral, ‘whith ‘Hiust be’invariant for within’ the 
‘of fr es, ‘all expressing ‘By’ ‘diffétent coordinates’ the same" $ 
read! By thud’ ‘developing ‘the’ dynamical’ method’ through ‘analysis 
the actibi, ‘tie duthor that the of the rays ‘of light 
ssing should Be reduced to half ‘thé ‘value found ‘by 
99049) Can Absorbed into the' Frame of Space and Time? 
J. Larmor, (Cambridge Phil. Proc. 21) pp: 424-420,Feb: 8, 1923.) 
It has been shown possible, ‘a8 regards ‘the main overt effect, to: absorb 
gravitation’ into a scheme’'6f moving’ spacé time.» Its complete 
on,;'as in Einstéin's hypothesis 4 ‘ principle of equivalence,” 
would that bodies arid the rays by which we trace them ‘are méte 
ectites otraversing Space, ‘otherwise empty—a ‘Hard ‘saying in‘ face of 
developed science Of ‘optics and electrics. has» been’ Suggested, 
now fér-a considerable time, that the only adequate test’of the eoherence 
E eme.is its coming into line with the principle. i ae 
hardly .de1 ‘more lenient test. The, ans answer 
made. that this ult nate domain, the ‘of any 


he 


pla lanetary aa . Recent, criticisms: by J: Le Roux [Abstract 820. (1933 
criticism , of any p ely spat NE seems to damental and 
complete. In the dynamical procedure by action : Each configuration 
of: the’ orbits’ of sobedies determines four-fold, expanse, in .which) they 
the! total: action'is determined as.a line integration in: this:expanse 
g: them ; thet the:configuration.is to be.varied .so:as to minimise 
this: action Le Roux’s criticism shows that it.is, not:implied at all 
that ‘the dst-for: ‘the ‘varied: configuration continues to; belong :to the same 
spatial iexpanse. It:is,’ the..author: says,::‘{ the» presence..of,.4. pervading 
thedium ‘Alone; whether:as the arena of dynamical :action:or the.spatial 
seat: of: formial ‘tensors, a: medium; for -which; the particles.are essential 
singularities: im sits structure,\ that retains shes problem. always. of 
a four-fold extension, instead of one in a 3n-fold variational extension, 


as counting of the orbital vatiables iwould indicate. And it is the slow- 


ness of the motions of the celéstial ‘bodies compared with the velocity 
of adjustment by:.waves ‘across: the medium, that permits, of an analysis 
attributing to! each body: a statical field of so renders practical 
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of action., T. 
tesult,.of finding discrepancies which raise the, question. whether there 
‘ can . be, any, contradiction lurking in the successive. adaptations of a 


involve: the ; 


absorb,.gravitation,, and: even. electric. 
belonging, to. the masses, such therwise mete é 
been. faulty analys consistent with itsélf. 
arise, it is attempted bring into contact with he 
_material world, ‘with fields o! activity produced “by” ‘atoms. 
egant “mathematical ‘analysis’ of “fields “would ‘still’ prowidean 
ctive method of exploting’ the'innér of igravi- 
Closér ‘scrutiny compels a reversion’ to view that spice is'a plenum, is 
an’ wether ‘in’ the “historical ultimate British sense held ever. since 
‘and ‘lotig ‘ago ‘by MacCillagh, ‘not’ crude material sub- 
but’ Gohererit Scheme’ of local’ physical ‘relations, then further 
mathetmatical observational. development: have rather 
shad avis enortih: W. bE T. 
/ 1050. Fheoty af Gravitation. Décombe. 176. 
Pp. 292-294, Jan29, 1923.)—The*attion of gravitation\may be. referred 
Ti different electric effects of the equal charges in the neutral atom. 
nucleus’ (Fy charge is supposéd stationaty at the centre!'’ The orbital 
ges (—) are’in‘itotion. “The considers that the greater part 
oF the action of gravitation’ must be referred’ to’ the ‘nti¢leus—but specu 
lation is futile, as We'know’'so little'of the nuclear properties: Thesauthor 
derives his views from the old law of ‘Aripére;‘ whereas the ‘similar 
results Fecently’ found “by ‘A. (Crehiore are based on” theory: | 
The’ Gravitational Field: in Empty Spaces K. Ogura. (Tohuka- 
‘Math.' J. Dec.; Prench:)—The: paper. develops 
@omethod’ af ‘integrating equations for a‘ static; gravitation 
field ; investigates’ the ‘conditions of ‘its applicability; derives, some 
of Liouville’s theorenv; «thereby makesan,; extension, toa 
non-static space-time in which the coordinates form a vectified reference 
system in Kottler's'sense\(see Abstract 1213 (1918)]... Finally, the;author 
derives and distusdes. the differential equations: of light Tays,in.a, static 
field in’ telation’ to Paihlévé’s! natural groups of trajectories having constant 
enérgy (see Jouriial de‘Liouville, Ath sec., — 5 (1894)].. Parts, of, the 
paper have in» the Rendus. ; [See 
“$052: Einstein Graistasion’ Problems.! Zeits. 23. 
pp. 637-548, The author attempts to solve..the 
blem of finding’ unifying coordinate system’ for the Einstein: gravi- 
‘équations!'> For: afinfinitely weak gravitation field such a system 
can ‘be’ found; satisfying ‘the “conditions: O. 
Then fot each the real’atid ‘imaginary ‘terms of the field equations’ give 
vely the wave and potential equation: He claims. that 
the fact that the second ordef derivatives’ disappear from the curvature 
components when the sie conditions are satisfied warrants the assump- 
tion that a solution e ‘He then takes the covariant group’ of cur- 
vature: ‘Components. Ry, finds the conditions that the'sum of the second 
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order t ms should vanish to be given by the equations 
assumes coordinates fulfilling these conditions,"and proceeds to’ transform 
7 edure which ‘he to ‘be “‘ practically ” justified, in 

such manner that the ‘second ‘Ordet ‘terms ‘are’ included a’ term 
thave so become a function of g, only. It is then’ shown ‘that ‘for 

an. infinitesimal field, the systems of equations (1) and (2) become identical, 
owing to the second order terms becoming negligible, 86 that gi = Vike 
; where ‘yj! is the mixed, unit, tensor, and yj are the negligible terms “he 
author ‘then considers the static, spherically symmetrical, srentntion field 
surrounding a material particle referred to coordinates of the type under 
consideration. -Their character, unchanged. by, a transformation. of 
the radius vector, 7 = f(r). Therefore, the coordinate system. is deter- 
minable*up to an arbitrary function, which can be uniquely determined 
by (2). In virtue of the spherical symmetry it may then be assumed 
that “Vg Prt + 1,2, 3,),, when, P and..Q are: functions 
of y. The conditions then give r2)P/dr + d(r4Q)/Ir = 0. One of the 
constants, owing to the self- transformation, merely fixes the unit of Peony 


so that for very great values of +): 


Then; for c.+¢ 0, @,.vanishes with s,. giving as the only solution satisfying 
the conditions aitransformation. into a Euclidean space in which no matter 
is present. Since this involves the normal form with constant coefficients, 
it would seem permissible to reject it, and take c =.0 as the only possi- 
bay of the existence of the coordinate system sought for. | 
(2) The author refers to the well-known extraordinary conclusions 
resulting from the interpretation of the singularity in the ds* of de Sitter’s 
spherical world) as. indicating the existence of matter, of which it would 
otherwise be empty. [See also Eddington’s Mathematica] Theory of Rela- 
tivity, pp. 165-166.] He deduces some further extraordinary conclusions 
resulting from such‘ interpretation from a tensor investigation in 
“4053. Simple’ Derivation i. M. 
¢(Phik Mag. 45. pp. 238-240, . Jan..,: 1923.)-The author 
considers the x coordinates, x and «’ of a point P referred to two sets 
of rectangular axes in uniform relative motion v.along,OX, the. terms 
t’and being measured from the instant at» which O,and O’ coincide. 
Then # = vf + O’P. But for space a homogeneous continuum, the 
value of O’P obtained from the measuring instruments in the first system 
is proportional to that obtained by: the instruments in the second system, 
Hence,°% = vt kx’... (1), where == flv). Similarly, #’ = + h’x. 
Then from the first postulate of the restricted relativity theory v’ =U, 
and; the order of points in space is not affected by..a change of point of 
view, so that k and k’ have the same sign... Again, the length of a rod 
in the first system has the same value when. observed from the second 
‘system as when the conditions are reversed. k =k’, and 
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To determine! 4; apply ‘the: second then theory 
toi the ‘special event-A beam of light leaves the common origin: when 
=O, and ‘reaches ia “point: ‘instant’ ‘the position of P 

is ‘corisideréd. Thei! (ty (8). Combining (7) and 
(8) with’ (3) after introducing into thi tb indicate 


giving ‘Introducing this. value of hein equations (3) 


(Phil. Mag. 45. pp. 327-335, Feb., “ep ge Rots author convicts, by 
yotations, even such .ex Einstein, and Eddington, of confusing 
minds readers of, their popular writings.on, relativity,, by, the use 
ap naturally interpretable. as ascribing physical reality .to the 
ehaviour. of the purely. conventional contracting measuring 


‘10862 Spectra’ of Double Stars and the Theory of Relativity. 
(Comptes Rendus; 176. 161-163, Jan: 15; 1923:)—The 'semi-antival 
effect “appears to 
py inthe velocity of light ‘round’'a tGving Observer, 
constancy’ ‘of ‘the times of: revolutions of double’ stars, despite the ‘radial 

1057. The Temporal K. ‘Lewin: (Zeits. 
Physik, 13.1, and:2. :ppi62-82, 1923.) —The relativity theory. ‘requires 
light signals for the: determination. of time relations, especially for the 
fundamental: idea of equal time intervals, and. depends therefore ‘upon 
the special properties and dimensional relations (constants) ‘of a definite 
kindof physical procedure: (light): The time arrangement so obtained 
is relative’ in: the sense of its dependence on the system of reference 
chosen, and: remains undetermined: without acceptance of concrete 
system of: reference. Nevertheless, thereare world points which are 
independent :of ‘such reference to a definitecootdinate ‘system, anda 
system of world. lines has, been. developed by Minkowski: termed | by 
Born. an absolute.system of reference.. It is characteristic for ‘these 
world lines that the reference of .a concrete object: to a: definite: world 
line depends solely on existential relations.. The origin relation is termed 
the Genesis series, and the attempt is now made to find whether a time 
arrangement can be evolved which depends only on the ' existential 
relations within the Genesis series, possesses a purely topological 
character. Part 1 considers the propcsitions of the time Genesis arrange- 
ment; Sections and 2 dealing with the 2 — 


: 
(Comptes Rendus, 176. pp. 163-166, Jan. 15, 1923.)—The forces on each a 
body ‘can be.éxpressed as those on the Newtonian system and two cor- “ 
‘ 
rection terms due to each of the other # — 1 bodies. The nature and . 
a 
4 
4 
; 
: 


jseries:- Paxt; the. determination, of time by} means 

ofthe arreangement.;, Section, 1, consideriug-thesscope of the: time 

arrangement: Seotion.s discussing, the ,idea .of.-time, itself; Section: 3, 
avestigating. ‘the. unigneness of the time determinations;in the. 

Genesis: arrangement pnd 4, deriving,the de 

of time of th the topo sia 


and etrical time atran concludes 
(Climatological Data, U.S. Dept. of Agriculture, Weather 


of Phase’ ti 'the Study Pressure Waiids vn the A. ltmospheve. 
P. Wehrié ‘and’R.' Cordebas.’ (Comiptes' Rendus,"176.' pp. 
Jan‘ 29, LSuccessive' weather’ charts often how “eertain régions 

isting for ‘a ‘time as areas of Tittle pressure chatige (cetitres' of 
while ‘the intétmediate df livély pressure activity pe Polat 
Frorit of Bjétknes). During such a régime positive and negative’ néyaux 


es variations barométriques [see Abstract 1014 (1921) pags, alternately 
distui rbed constituti wha the ig 
varia’ Jn consequence of the finite of intery 
aves 9 9 r different int eval and. 


jure wave.’ a t (a) is (A A)/2, 
apd _is, independent of the period, T, of the pressure waye,:) |For 
for interval: A = 24 hours, arrive. at any. point 
after. the, corresponding. ones.,for tendencies ,(A = 3. hours). 

inder, (6) the phase-difference is (2A -;.1)/4. .. Here, for example, when A 
ig: a Jhalf-period, the wave of, variation. is im phase with the, pressure waye, 
his, is, put. forward;as,a. connecting; link, between the French 
work on. neyaux des, variations and the Norwegian. work,on the pro- 
pagation of “ lines of discontinuity. ” Also it is 
interpretation of some of rules. M. A. 
of the Atmosphere and. ‘Utilisation 
tn; Aviation. Without. Motor.:: iA. Baldit.» 1:(Comiptes' Rendus, ‘176. 
pps. 120-122, 1923.)—Investigation of upper air-soundings made 
during) the war has::enabled the author: to identify number of caseg.in _ 
which. undulatory. motions, «with: large ‘amplitude: and; long ‘period, 
have.passed over: a: station undetected’ from surface? observations: For 
pilot balloon'ebservations taken: by the single theodolite'method the upward 
velocities,of: the air may: be approximately. determined from any abnormal 
values of the horizontal.wind.. An ascent at Chdlons-sur-Marne on May 31, 
1918).with; ai cleanisky and meatwind ‘between theisurface and ‘9 km: 
of) 10 showed» the following»vettical motions 
(1) Downwarids:wath ‘acmaximum velocity of 3:m./s.; between ground 
and: km Approximately none: between 1 km.:and 1-8 km: (3) Up- 
watds: with.a maximum velocity of 3.m:/s. between «1-8:km.:and 3) km. 
The: trajectory; of ;balloon;;found: by combining 'the: horizontal and 
vertical velocities, shows that it has passed: through 4) wave: moving less 
quickly than itself: The: most favourable: condition for these motions 
occurjover Erance seems to; be wheit an over the 
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imay-beteaused>by the fromohigh hititudes. 

1923.) Measurements. taken. at.gteat heights, still fall short of the:desired 
especially .as..regards temperature. The author's . method, 
dispenses with ‘the walues. of ¢, is.therefore eminently 
‘suitable, forthe the apper. atmosphere. obtain, sufficiently 
MCADS,; Letins, of, the In erpational. Commission,,, from 
1904, to, were, The, mean, pressures; for 
each season i, from kilometre to kilometre, up, to; 30,000 m,, 
ving; the, annual. means. £. a8 shown, The, function 


fe to, be sensibly linear in curye differs. little, from, a straight 

line.and shows, a.,point of inflexion towards14,000.m. write 

get the, equation... being... constant = If 


dog, near r in, 4, would be .constant,and, the 
(1. slight variations of temperature, under 
fhe influence, rological. phenomena. The slight, sinugsities of the 
rae (log p, z) are sufficient to indicate the variations of alp-and. of, T,; 

point of inflexion is the graphic expression of the fact that, towards 
passes\ through a.maximum, in -eorrelatiom\ with)| the 
minimum of T,at.the entrance tothe stratosphere}, Instead of tracing 
the; curve;ot, the Ap. in order to deduce therefrom: the law: of: wariation 
ofthe density..a, it was.considered preferable’ to seek for an, expression 
the following formula, was . established : 


walne:ot! poand thatigivensoby: the: formula dis. respectively ‘less: than 
and fox the altitudes comprised between km. and 12 km, 


‘aiid 29 oy “From this formula ded uced 


The’/mAximum. of conan when z= 14,300 m. tends 
towards a limit, so that the rise in temperature which starts in the 
through” a’ ‘under the inverse inffuence 
thé“ormula to! be suffi yond 30,000 
this’ maximum’ would towards 6 Beyond “Which ‘Altitude 
would dimitish propértionélly to'g. “The 'getiéral “expréssion found 
for shows" that’ ’ ‘Passes through’ ‘minimum for 
z= 550 m., which agrees fairly with’ ‘the! theatt temperature curves traced 
by WFeisséretic dé! Bért:' Variation’ are ‘thus ‘fouhd’ for’ ‘ind? “which 
‘differ from: in the’ “(Abstract 


vd 10624), Gircumstances. Determining the; Distwil ution. of: emperature. in 
the, Upper teh and .Low Pressure, 
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-Jam.,; 1923:)—A sefies 165. upper-air \observations:: are considered: ‘in 
detaili;in order to investigate the relation. between. temperature and 
Pressure at different heights; these are poms into two main groups 
tively, For each 


Dike for and’ | at ‘thie safne the 
‘Correlation is higher in’ equatorial than ‘in polar air. The'correlation in 
eqtiatorial dir is higher iti ‘the region’ from ‘700-500 mb. than’ that ‘in’ tlie 
‘tegion ‘950-750: mb., but°in polar dir there little ‘difference.’ A ‘stu 
‘of these’ “observations, combined’ with ‘the trajectories of the air curren 
involved, leads to the conclusions ‘that for’ these latitudes: In high 
présdire ‘tegions we should either have all polar air, or @ surface layer of 
‘polar ‘air and equatorial air above with a high stratosphere. (b) In low 
spréssute regions we should have, either, all polar air with'a low stratosphere, 
‘equatorial air which has been let down by retreating polar air, or a mixtute 
‘of polar and equatorial air!’ Thus the Variations with height of the 
‘correlation between préssure ‘and ‘temperature, and the greater height of 
the ‘stratosphere over high ‘than over low pressure, can ‘be largely due to 
horizontal of air, and on a large scale is 


‘that tthe ofa is indicated by several 
hours ‘before the arrival of the more familiar conditions. Later obser- 
wations have shown that atmospherics are most severe in periods of low 
barometer, high wind velocity, rapid changes of temperature or pressure, 
‘and heavy rainfall. Between 1916 and 1920 observations of’ the intensity 
‘and direction of arrival of atmospherics were:made by twelve\ Admiralty 
stations. These were used for locating thunderstorms, ‘and in many cases 
storms thus located were recognised in subsequent meteorological. reports. 
‘The distance of the storms from the observing stations varied between 
6 and 1000 miles. The travel of the storm could. be followed with the 
_ direction finder, a marked example being a storm near Aldershot on 
September 5, 1918, for which the results obtained agreed with the observed 


1064. On the of. Atmospherics and..the, Forecasting 
Weather: E. Rothé. (Onde. Elec. 2..pp, 7-18, Jan., 1923,)—-Previons. 
work by Popoff in 1895 and 1896, and.later work by Turpain on, atmo- 
spheric, electricity is. mentioned. The present writer employs, Duddell’s 
thermo-galvanometer, for purposes of measurement, various.types 
of atmospherics are described, such.as,clicks, hums, sizzles; and.grinders ; 
the. latter .must, be, attributed to storms. The author made experi- 
ments on. Eiffel Tower signals at Nancy in 1911 regarding the propagation 
of signals, and came to the conclusion that atmospherics were due to 
both local and distant storms. During the war he employed the radio- 
goniometer’ with’ valve’ apparatus to determine the route’ followed by 
storms, but ‘circumstances did not’ permit systematic study.’ ‘In 1920, 
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apparatus to determine the route: of storms was installedat Stréstuiurg, 
and to wave-lengths: by'medns/of 4 goniométer having four large 


frame derials anda ‘commutator arrangement fillusttdted): Asa result 


it: was: pessible' to follow’ the course*of a storm distant ion the hotizon; 
either: by ‘simultaneous observations »of ‘intensity ‘of ‘signals' and: visual 
observation ‘by second observer, or’ by graphic records.’ ‘It was observed 


that, in the case of distant storms,there were privileged directions forthe 
atmospherics, and maxima and mimima ‘frequency: could ‘be found. «(The 
frequency of the atmospherics: was found to’ be ‘subjected: to»'a diurnal 


variation; ‘and it appeared: one ‘correlate: the 


in given direction ‘with: the frequency’ of depressions,» 


With’ short: wave-lengths it was found thatthe atmiespherics varied 
little as regards the natural frequency’ df ‘the gonitmeter; but considerable 
Variation’ occurred in this respect with wave-lengths’ of 26,000-metres; 


It would appear that ‘the wave-lengths of *atmespherics vary’ with their 
‘modeof production; but definite laws cannot laid: down, 


1065. ‘Barth Stratification: v. (2eits: 
28.0 pp 41-421, Oct. 1, 1922. Paper read before Deut? Bunsen; Gesell., 


Leipzig, 1922.)—-Physical-chemical ‘considerations ‘lead tothe idea 
that the earth has been divided ifto four well-marked! zones under the _ 


‘influence of gravitation. These are, from) within ‘outwards core of 
heavy metals; chiefly nickel-iron ; a shellconsisting of metallic oxides'and. 
sulphides ; a shell of dense silicates, called eclogite shell; and a thin outer 
shell of the lighter silicates. The paper further contains a view ofthe 
processesof rock change in’ the outer portions, and‘some’ rémarks:on the 
cycles through me different ‘appear to 


1066. (Am. Sci.’6: pp. 63-64, 
-1923.)—Pieces of meteoritic iron, weighing about 45 Ibs., were found 


near Glasgow, in Barren County. It is a Octuhedrite,’ 


pp. 175+176,: meteorite, weighing 40 
and having a coarse octahedral structure, was picked eo emo 


‘Dobson; (Roy, Astron. Soc., M:N. 83. pp. 163-166, Jan, 1923,)— 


Apparatus is described which has been used to: photograph meteors in. 
order to ascertain their height and velocity, and the most suitable plates, 


methods of development, and degree of fogging by stray light, for this 
purpose are considered.:° To obtain the speed ‘of the: meteor, revolving 


sector is fixed over the lens of one camera. © ‘This. sector is driven at constant. 


 speedielectrically, and by this means the'track of a meteor is:seen as broken 
at régular intervals; giving the velocity. Photographs taken by the two! 
eameras are given of'a bright meteor whose height overhead’ was 83} km.,' 


and ‘velocity 354 km/sec; The: moe is to obtain the temperature and. 


density: of the air ‘at great heights. act ALS. ME: 
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heory of Meteors and. of 
Atmosphere to which F Lindemnann By Dobson: 
{Roy: Soc.; Proc: pp. Jan. paper: irelates:to 
smalk meteors; magnitude ‘less°than them as 
extra-térrestrial particles, which efter the! airiat high speed } which become 


visible.(owing ‘to collisiom: of the fast vapour melechleswith:air: molecules) 
when. their ‘surfaces -bécomeshot enough to evaporate tappreciably ; and 


which . disappear ‘completely: when they have. evaporated: almost ‘wholly. | 


Decelération isssmallj.and tadiation from the particles is negligible. ique- 
-faction-of the original'cosmic particle-and consequent spray formed by ‘air 


pressure cannot occur at great heights except for veryfast meteors; and need: ~ 


hot: be taken into: acodunt:éxcept when: there! are. luminous: tfailsi; /The 


its surface Most of the energy of the particle is transformed 
into ratliation;.and therefore its mass;canibe found if its’ velocity is known! 


For an/average-meteor,, traversing, a path of 6~10° omi seconds; 


appéaring at a distance cm,; as bright as a first magnitude:stat; 
would have mass, 6-25-10—% grm., and have (if of iron) a diameter of 
0:115-cm./»|Meteors' appearreomparatively suddenly as they pass through 
a large mass of air before becoming luminous, since it is only when evapora‘ 
tion is great andthe cloud’ of vapour is brought to ‘rest by the air; that thd 
luminosity becomes large-iand the: meteor»is seen;».The surface of small 
meteors can-only. begin tojevaporate when the whole particle has reached: 
@ temperature near that of theosurface. The authors give equations for 
| the: density; of the air at. the: height of; appearance’ and disappearance 
the first including the-mass and specific: heatiof the metéor, 
and the second its density: (of;which the rate/of-evaporations a measure),; 
and: these: results. are accordant, W.. F: Denning’ has, published: several 


hiindred' observations, and these have been used to calculate: ithe’ atmo-. 


_ spheric density and temperature at heights between 30 and 150 km. A 
diagram shows.the densities;of.the airjas measureth by ballous spndés ” 
up: to: 20.km,, and, as calculated, on the assumptiow that itiis isothermal 
at,220° Abs.;from 20 to 200 km: . From 30, to agree. 


with the extrapolation of the ballons sond measures ; between! 50 and 


60/ km.;/there is a gap betause very few meteors disappeared and none 
appeared between these heights; from 60 to 160 km. there are plenty of 
meteors, but. all itidicate densities much greatet than:a:temperdtate of 
220° Abs:—-thorelike 300° Abs:—the difference'of density atiheight' 150 
being of’ the! order: of'.1000. times»: The: authors. confirm their results by: 
_ Other/evidence; give a probable explanation of the absence of meteors. 
appearing or disappearing between 50 and 60 km.; and of the observed 
high *emperature: above’ 60'kmi. . They’ suggest: the “application” of ‘the 
resultsto the thedries:of aurora, and they. pay a ‘veryhigh‘ tribute tothe 
accuracy of the eye of meteors, Denning ‘and. 
83> 87-92, author criticises; tlie list: of 26. 
Epsilon «Arietid: radiants deduced: ‘from observations , made! between 
1921 july; Déc. by ‘W..B. Denning, AiG: Gookjand: J. 
Prenti¢é ‘three! grounds That: the hour angle» of ther radiant:is 
omitted: from the» data «given; »(2) thatothe practical ‘atid, theoretical 


reasotis. against the existence of such ia fixed «radiant1seem: almost:dn} 
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(3) that’ though’ the réderdg°of ‘the ‘American! ‘Meteor! Soviety 
intlude tables of over 1200 
observed during 20 years, yet only six other radiants are found within 5° 
of thé assumed ‘fixed but ‘one°of these falls! within the. éxfreme 
limits‘6f the positions giver inthe’ paper under digcussioh. The 
had' ‘no particular’ expectation of finding»a radiant near~Epsilon Arictis, 
and ‘therefore ‘kept’ no" special: oni ‘it }> but thé dontrary' there 
have been no’possible bias ’’ ; theréfore as regaids the three obsérvers, 
‘“ before their’ conclusions can “be accepted! this® radiant 
should. be! itowexist by vother 


Photograph Of oBright.. Meteor. Sy ‘Lockyer. (Roy. 
Astton. )Soc.}; M.N..-83.. pp. and: repro- 
duction ‘of. fireball, from. the radiant' Kappa, Tauri’ ‘impressed ,on..a. fixed. 
plate. ‘exposed; from ‘8h; 58:m. to on, Nov. 16,1922. 
The. intensity of illumination»of| the,path of the meteor is very unequal, 
but: as:it: is much brighter than .the slowly moving Polaris (2:62.phote-+ 
graphic magnitude), and its’ own, exposure can only;have been) a small 

91072.) of the Continuous Spectrum of Ae Sampson. 
(Roy. MN» 88.) pp. 174-204)! Jan. 
of an“investigation at the Royal Observatory; Edinburgh, 
the use‘of the photoelectric’cell in astronomy; and an attempt ata’ ‘deter- 
mination’ of stellar ‘temperatures: by'» this “means. » The!’ prinGiple ‘and 
construction ‘of ‘the ‘cell is’described ; its adaptatiom’as‘ani equivalent to 
Koch's photometer’: the:telescope’ and’ prism by whith the spectra are 
obtained; and the plan’ of observation. To’ insure’ that the measures 
shéuld! be significant of stellar circumstance only) ‘at léast:one trail of 
Polaris is taken on each plate, and the measures. of other stars recorded - 

ort ‘the “Same plate’ are rélative td this. The author’ explains ‘the 

‘by Which ‘the coftparison he Gerives an €quiation’ for the 

of phiotograms of two different stars in order'to deduce ‘informa 

tidn a8 to their telativé temperature’ dnd’ adopting for Capella ’'the ‘valtie 

5500°, he gives’ résultant temperdtures' for’ 16: ‘other stats, varying from 

18,900" for y Cas to 3800" f nas ~ 

(1073. K-Term: in: ype Stars: Albrecht,» 
57-62; Jan.,°1923.)—The systematic ‘errors; ‘commoniysknown as 
the: K+term, have ‘been shown! to bedue’ partly to inaccuracies in the 
ldboratory ‘values’of wave-lengths [see: Abstract.:126 (4923)], such ‘as ‘those 
of oxygen and nitrogen: '°Thesauthor points‘out that the laboratory results 
for: silicon ate’ not*at all satisfactory, differitig! widely from:each other. 
If: the systematic differences of laboratory stars are ‘taken; the algebraic 
difference between the results of Frost and Brown:and:ef:Crookes amounts 
t6::04153 Al per | radial-velocity» 
components’ aré ‘subject ‘to apparent: shiftssdepending on: the quality of 
the spectrogranis; ‘but’ possible differences»in) the relative, intensities’ of 
the components from stat’ to star or type. to: type would produce: apparent 
shifts of the blends and introduce systematic errors‘in ‘the»ratliab velocities, 
As ‘the physical conditions ih the! stars and: in :the! laboratory spark are: 
dissimilar, the laboratory conditions’ as much as possibile: 
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The: reality. of the K-term is inseparably problem .of 
1074. of» Origin: im. Various E.. 
Baxandall. (Roy: Astron.,;Soc.,, M:N.’ 83.) pp. 166-174, Janz, ' 
The.list published..in 1910.is amended by. the ‘exclusion/of lines. since 
identified, and: the inclusion: of others for which terrestrial, analogues have. 
been Especially all--bright lines of Omicron, Ceti,.are, included , 
since the author: considers: the-identifications of some of them. with, low- 
Ma A. 


Brignt ‘in ‘the Spectrum of Ceti: F. Baxandall. 
(Observatory; pp. 82-85,’ March, 1923!)—“An’ analysis of the available’ 
evidence for the metallic origin of the bright lines in o Ceti (Md ‘type). 
A table’ is given ‘of all the bright o Ceti lines recorded either by Stebbins. 
oreby’ Adams and Joy; and in it eight lines have been identified with 
Felines, one (or ‘possibly two) with Mg, one with Si; and eight are’. 
unidentified: Except 4233 (an enhanced line), all the Fe lines belong 
tothe two lowest temperature classes. The author’ gives reasons for not 
accepting unreservedly the identifications of the o Ceti lines with low 
temperature metallic lines, since about half the bright. o Ceti lines, other 
than hydrogen, are ‘still unidentified, and the other identifications may 
be due: to: fortuitous agreements in wave-length between stellar and 
laboratory: lines.’ He: urges the search for a weak, bright companion to— 
bright: on the’ less refrangible sidé and about 1-4 tenth-metres away 

from: it:; for, if present, it:would be strong evidence that these bright | 
- @Cetilines are identical’ with low temperature’ lines. of mon-gaseous 


@lements; On the whole, the: avnilable evidence: is conflicting. 


“1076, Absorption of: Radiation a s. Eddington. 
(Roy. Astron... Soc., M.N..:83, 32-46, Nov., 1922. )—The author had 
calculated. the. stellar coefficient of. absorption k =.20 to 40. c.g.s. units, | 
and. found it. vary little from star to star, at. least for giants. In the. 
present paper, he; leads, up; to the conclusion that when an electron. 
encounters;an ionised atom it will be captured if, and only if, it actually, 
hits the nucleus of the atom. He works out the connection of & with 
__ the conditions of electronic capture; first numerically and then symbolically. 
He takes'a giant star of mass 1-5 and type G and assumes for it k = 23,. 
and molecular weight m = 2-83, and finds that the number of quanta — 
_ absorbed per. gm. per sec. is :2-40- 

separate electron ‘‘ lives’’ or number of free electrons multiplied by the 

lives per sec: enjoyed by each electron ; each free. electron, hae. an’ 
average number of lives of 1-20-1019 per sec., and its average. speed is 
1+47-109 cm. per seo.;and its mean path during one life is .0-122,cm,) 
The free:path:’’ of an atom is that described until an encounter with an 
oceurs:of such a character as to lead: to capture, during which path, 
however, a large number of encounters may happen which do not so result, 
and the«author calculates that the radius:.of the region—-the. target— 
_ within which‘theelectron must come to be captured, aso.= 5-98-1071 cm., 


‘sothateit is«smaller than the atom:which /has.a radius of the order 


to the.positive charge of the. 
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is $<910—14 cm, \or.about and.so,is.of the sameorder ae 
vadius of-an atomic ‘follows, that, the. nucleu 
constitutes: the: target,» The: author. obtains, the, symbolic. expression 
‘a, which is practically: independent, of.eny. assumption, as to, the 
‘constitution of the:star,: but is, more sensitive to change, in: m. the, degree 
‘of ionisation): which perliaps should be increased. from 2,83 to 4-0,, thereby 
som and d-in, ratio, -The,author, replaces 
by 1k which is practically’ constant. ...He-considers the cases, of .change 
mass ‘with: velocity and of possible radiation..of; an. accelerated, atom; 
A. Si Eddington. (Roy. Astron, Soc., 83, pp. 98-109, Deéc., 1922. 
In».am earlier, paper,..#,., the. stellar was taken as 
constant; now,mkTi/p = const,,. and, the, present paper deals with. the 
conauanicalenaeata a. of this change, especially, in the case of dwarf 
stars [see preceding, Abstract). The. author obtains. an equation deter- 
mining the distribution of density in a tt star; when a solution of 
this’ is. obtained fon panticular star, if all masses be multiplied by-M. and 
all lengths by Mi the densities are unaltered, and the equation will be 
satisfied if'k is multiplied by M?, In, this way the,mass can be. varied at 
willis: A. table givesia solution for dwarf stars for values of the mean density, 
being! taken: as). $G == 2°22:107%) .A second table gives for the sun 
(mean. density, 1-378) values. of m (molecular weight), po (limiting density 
under infinite pressure), |pp{central density), and temperature in; millions 
of degrees.. Here the range of values.within which pg may lie, say, from.7 
‘to'16 gm. per sec;,:corresponds to the range of m from 3 to 4, which,are also 
othe most, probable values; affords; an. indication that. the theory, 
first. developed. for giant, stars, works , satisfactorily, for the sun, . The 
‘central temperature: for: the. sun, is higher than. for a-giant,star, at, the 
corresponding stage, since in, high temperature, strong ionisation and low 
:molecular weight, is to, be. expected, though high, density, inhibits 
‘ionisation to some extent, Therefore m = 3; 21, por 12: and central 
‘teniperatire+ 18-4 ‘million. degrees,; are. taken, as; nearest the, actual 
<cOnditions. For Sirius (pm ++ 0-456), with, po =+.12;8,.m =,2-56, and there 
is) a loss ‘of '20:¢lectrons instead of for the sun, for atomic, weight 54. 
The effective temperature varies practically as the.square of the | 
and. since:stars alittle less massive than. ©,seem. able, to 
‘about 3000°, wershould expect, the maximum effective, temperature for 
‘such’ a to be about, 3500°);.. this, would, be obtained. by; increasing 
the molecular weight from 4 to 5-4, with.a central temperature of 12:million 
.degtees and loss of 9 electrons... The author, finds, that.a star of the sun's 
mass does ‘not rise sabove..6600° {instead .given, formerly), 
-and Sirius:(jndging from its mean.density, 0-45) like the sun,,is not far from 
‘itschighest tempertature; that.we may infer ,11,000° .as maximu 
«(Probably .is»the .typical,; mass; for giant. stars.).. 
ond Bualutionof Stars, and Nebula. 
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(cellular division, radiation by quanta, ‘etc.); and collective, depending 
surrounding medium and on the ‘numberof individuals! evolving 


given’ spate. “He criticises Russell's giant and dwarf: theory as not 


stars, and as inconsistent with the diameter ofthe proto-sun given ‘by the 


_ dualistic cosmogonic’ theory ; and he proposes instead a comprehensive 


theory embracing’ both. ‘stars and nebule.'“Kapteyn’s  two-drift theory 
leads to the origin of the universe from two cold rebule, one in slow rotation 


ahd the other coming from the direction of Sagittarius. From ithe collision 


between these the’ author ‘draws three ‘general ‘conclusions: The 
evolution of stars cannot be separated from that of the hot or cold nebulz ; 

(2) contrary to Russell’s theory that a star has constant mass and can 
at most pass only twice 'through each spectral type, any star has ‘variable 


: mass and may pass many times through each type. Cepheids ‘and B-type 


stars lie near the Milky Way, dwarfs like the’sun in mass and ‘volume ‘at — 


a distance from it. (3) Hot'and lutiiinous nebuke Owe theif radiation and 
movements to stellar collisions ;*they are léss ‘massive prone cold nebule 


‘1079. Star of Greatest Known Mass: Plaskett.’ (Roy. Astron. 


Canada, J. 16. pp. 284-293, Nov., 1922,)The atithor had on his 


observing list B.D. 6°-1309" 6h. Dec. + 6° 13’) (1900)], 
visual magnitude 6- - 06, classified as A6'in Harvard 50 but as Bop in the 
Henry Draper Catalogue. The first spectrum obtained 1921 showed 


doubled lines of ‘type about The velocity range was 


‘unusually large and 80 spectra were obtained\by April 5, 1922; Were 
it tot for the doubled lines atid large displacement, there was nothing to 
‘mark’ it out as extraordinary. The component spectra are similar, but 
the fainter is weak and diffuse: period is 14+414 + 0-016 days; and the 


minimum values for the masses are 75-6 © and 68-3 that for the system 


being 138-9©. The mass is certainly greater than this, for if the plane of 
revolution were nearly in the line of sight it would be an eclipsing variable, 
and such’ has not been observed though it is a naked-eye star. “The total 
‘mass’is probably 160©, and may be 230©, but the minimum masses are 
‘those used. “The absolute’ visual magnitudes are deduced to be — 5-65 
‘and’ — 5-4) and the total magnitude fot’ the system as — 6-3. The 
probable temperature is 17,000 K (of the same order as Rigel in brightness 
and mass); the density may be taken as ‘0-01. The brighter: component 
‘willbe therefore’ nearly 20 times ‘the sun’s diameter: Its distance is 
about 3000 parses.’ ‘As in other high-temperature ‘stars, the’H- and K- 
‘lines are abnormal,’ ‘sharp and strong, and haive a nearly'stationary velocity 
of km, as’ compared’ with 6° 1300 of 423-9 1-4:km., 
the ‘system! receding from the sun’8 km. pet second faster than the cloud. 
Thé'atithor rules out the displacement of lities tothe red in’ the spectrum 
of heavy bodiés, sincé'a relativity’ shift’ of 8 km! would) require 
inadmissible density'of 0-4 for this very hot star: He rules ont also-an 
enveloping cloud considers ‘that’ there is an interveriing caltium cloud, 
‘with respect ‘to ‘the ‘system! of the stars from’ which 'the ‘solar 
motion is determined. 


$080. Orbit of Comes (Kies). Hahr. \(Astroné Taktta- 
igelser' och’ Unidersdknifigar “Stockholiti,’ 10; ‘10.’ [27 pp:} 
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1911b was Observed for only: 70 “Ith ‘Septeniber' 18th)! 
as a diffuse nebula of large diameter and vague central cotidensa- 
tion, ,..The first set of elements were found) to have large residuals; arid the 
author reduced these: considerably, but not wholly,’ by ‘assuming ‘that 
there. was. an.issue from the inner part of the comet; that the centre 
by. correcting theelemients for a:varidble angular distance between ‘thesé 
two, .He makes the further thatthe central condensation 
ow. Strive (3) Dou Jackson. “Roy, Astron, 
MIN. 83. pp. 4-82, ‘Nov., 1922:)—Ninety year: | since Struve’s 
first systematic survey for double Stars, and most ‘systems that are mere 
rc ‘should have beer shown up. Only about 650 of the 3112 
uibles “have ‘exhibited appreciable relative motion, but the physical — 
‘connection “is also proved if they have common proper motion. For 
2659 doubles; the ‘author classifies ‘them ‘as pairs showing (A), Telative 
motion and (B) not certain relative motion. The A class he again divides 
into (1) binary systems, (2) o tical Systems, (3) nature uncertain. He 
- @iscusses 127 stars ‘from (1) haye not been included in the paper 
‘on’ Hypothetical Parallaxes’ of ‘566 Visual Double Stars.” (M.N. 81, 2) 
‘and of (3) he concludes that of the 39 stars considered only 12 are possibly 
binary ; for these he deduces parallaxes ranging from 0”-043 to 0”-085. 
He finds that the proportion of double stars and of binaries is rather 
greater amongst dwarfs than giants; by arranging the binaries according 
to hypothetical parallax and spectral type, it appears that there is a 
real scarcity. of. early type stars in’ space, and it is their brilliancy which 
enables; them, to be seen at great distances,.and so come ‘into catalogues. 
It, is of.importance to..know. what, number of optical. paits should. be 
allowed: for chance inclusions, and the: author concludes ‘that all opticals 
aay 1082: on» Proper “Motion: UP 
Motion.im the Spiral Nebula Messier 63; NGC: ‘5065. A. van Maanen. 
Jan, tO 


(Mt: “Wilson, Observat:’ Contrib. "No, 258." "Astrophys. 

pp. 149-176; April, 1923.)—Thesé stars, almost wholly’ of 


‘stron. Soc., M.N. 83. pp. 147-152, Jan., 1923. jJ—An known globular 
distin and spiral eo (down to 2’ diameter) are plotted on three 
polar graphs. for! each’igalactic: hemiispheres(see 81, Plate’ 4], but 
as the longitudes.50°, 140°, 230°, and. 820° prove to be of fundamiental 
importance, ‘the: longitude: 50° to 280° are taken as horizontal, and’ the 
longitudes:of apex and antapex vertical, *In‘allthree graplis, all globular 
clusters are plotted,: but for the spirals, the graphs are divided ‘into those 
for diameter, of) 10’:and upwards; for and ‘under’10’ } and ‘for 2’ ‘to’ 5’. 
VOL. XXVI.—a.—]1923. IVER 
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For the large;spirals in: both galactic longitude 100° 


a. well-marked band; and for these objects, galactic longitude is of primary 
importance, latitude; being ‘secondary. »In- each ‘hemisphere: the nebule 
approach. quite close to, the galaxy about: this longitude (100°).° Of the 
spirals of large:angular diameter there is a: concentration in the southern 
galactic hemisphere, though the majority of the classof 'over'10’ are in 
the northern. In the! second: graphs; the longitude»100° is ‘also marked, 
and in the north. there is an extension from it beyond the pole ‘along 280°. 
In both hemispheres, there is»great scarcity of spirals’ inthe quadrant 


320° to 50° (through 360°). In the third set of graphs, the spirals of 


small apparent dimensions. are , widespread and in. both ‘hemispheres 
extend into. the barren regions (60° to to 230°, through: 360°), but there 
are two principal, concentrations in the north, each extending 10 square 
degrees, and lying on each side of the north, galactic pole... Broadly 
speaking, spirals and globular clusters are mutually, exclusive, capaeially 
in the north where the globulars. are all in, the semi-hemisphere 50° to 230° 
through 360°. As the angular diameter of the spirals decreases, their 
in¢lination to the line of sight tends to 30°.. A correlation is. suggested 
_ between diameters, magnitudes, and, distances of spirals,.as Shapley has 


Shown holds good for globulars ; there. is definite evidence of a band 


widespread in. Ursa Major, stretching. past. the pole: beyond: Virgo, and 
becoming smaller in average size. in, so doing. No suggestion is offered 
to account for the scarcity 9 spirals in the quarter 320°,to 50° (through 

‘This ‘same Tegion Contains 50 out of a total 
of 81. 


“1085. Papers on Determination ‘of Colour- 
Lindblad, (Roy. Astron! Soc!,°M.N: 83. 
pp. 97-98, Dec., 1922.\—The author emphasises the following points : 
{1} That’ a considerable part of the dispersion of for the late spectral 
classes in Davidson .and Martin’s results at. Greenwich may be accounted 
for by errors of measurement and spectral classification in addition to 
the. efiect of varying luminosity’ within.the types \that\ the discus- 
rthe,combination. of and Amin, is misleading. The’ qualitative 
ference. between. the two colour-equivalents.is quite evident; and is not 
jue to a higher accuracy in the measurement of Aeg.; Amin. is, Obviously, 
rene more ag aay to a change in luminosity within the same 
It is. clear that this first can be used to, discsimi- 
‘nate | giants and. dwarfs, as,stars of different 
different characteristic combinations) of Agg, and 
Amin dea. qualitatively.on: the, strong cyanogen 
bal which is stronger in absorption for giants ‘than dwarfs 
‘in G5 — K5; (4) that the general colour effect of absolute magnitude 
of {See Abstracts, 451 
‘Kodak.Co.,;Research Lab. Comm. No. 154: Asttophys: pp. 33-48, 
of artificial stars: are taken on ‘plates inch 
wide and, careful, measurements made. » No:systeniatic»error is found: for 
images. outside, each other's. influence. Local variations inthe emulsion 


produce .small ,effects. Astronomical’ plates: with | 
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Jess from ‘film distortion thai ‘those 
does! not move:'the “centre ‘of gravity” of an image.’ “Ow dryitig’ there’ 
is ‘no! lateral shift of the’images' except near the edges of the ‘plate! 
a long’ series ‘of measurements the mean distortion is 0 0-0005 tim: and the’ 


1087. Motion about the Equilateral Triangle Equilibtium: 


ag H. Greaves. (Roy. Astron. Soc., M.N. 83. pp. 71-79, 
Now! “yo22. )—The writer discusses the case of the Sun, Jnpiter, Saturn, 
atid Trojan’ planet, and finds, fat a8 ‘his'Work goes, that the disturbin 
influehée of Saturn Will an asteroid 'Sitiiated hear: 
triangle point B, piter, to dep 
themselves fitst and the inclusion 


investigation whieh may so on 


088, Equilibrium of a ‘Aston? 
Soc.) MLN, pps: ‘theory ‘of the’ 
interior of a star at rest ‘and consisting of a perfectgas [sed Abstracts 899 
and 1110, {1917)} (of ‘constant: mean: molecular’ weight, is ‘éxtended to’ 
the case of a star if rotation. In‘a spinning stat, 'the “equatorial parts: 
will tend to lift wnder cetitrifugal force, and for given fate’ of evolution’ 
of energy per unit. mass, and for @'given’ mass; ‘the star's Iuininosity ‘is 
smaller, andthe. polar parts hotter’ than the equatorial. ‘The star suffers: 
which, is: supetimposed:)on the ellipticity.\°The ellipticity is 
independent the mass; but the: expansion ‘increases with the mass, 
and ‘for large’ ‘masses comparatively’ small rotation ‘has a large effect 
and. the:rotation shows a ‘definite effect due to mass; perhaps to Tendér 
it increasingly unstable for large masses the ‘character ofthe devia- 
tion, from the non-rotating case is entirely différent: two" stars with’ 
the same central temperature and the same rate of eo of energy 
are compared, the rotating star will have the larger mass _For,.a,non- 
rotating ‘star, the ‘total ‘tadiation ret nains ‘constant, but 
it “decreases steadily asthe star contracts. “Applicat ion is m 
t6 ‘the ease Of Eddington’s typical ‘giant star of density 0-002, for which 
the’ atitlior “finds that the “biggest ‘permissible period of rotation is 6; -2 
days. The 'starhas' a radius of 7 x 10®km., an effective. temperature 
of 6500° (type F7), a2 mean molecular ‘weight of 2°8, and. mass 1- 5 the 
sun’s.’ Its total luminosity’ is 2-5 per cent. less for an assumed rota- 
tion of 7 days; there is an expansion of the boundary as a whole of 
6-1 per cent. of the radius, and superimposed on this is a polar contrac- 
tion. per, cent.; the equatorial axis being 10: percent. Jonger than 
the; polar... There,,is, a reduction of (3:7 in.the effective: temperature, 
and the,ratio of centrifugal, force to gravity is: 0+ 19. ‘Instotating masses 
large..as compared with the:sun,..where gas pressure: is negligible: as 
compared. with: radiation; pressure,.the material must arrange’ itself so 
that specific..volume .is..a certain: linear function: of ‘the; rate’ of 
energy. of, evolution; per, unit mass... In’ a: sufficiently» massive rotating 
star. (with ..Eddington’s assumptions) the density!:is constant through 
the material,.and, so,cannot’ be distinguished) from a liquid, and ‘the 
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adary conditions .being the: same, it .must.take up one of ‘the forms 
of.a rotating gravitating liquid. The author deduces that in very large 
rotating amasses,, fissional break-up, should. always ‘precede: equatorial 
break-up ;, this case the mass by. repeated: fission: should: lead toia 
number of bodies of comparable masses. The diminution in) luminosity 
"Progression Stellar olocity with: Absolute Magnitude. A. S. 
Eddington and A. Y. Douglas... (Roy. Astron. Soc:, M.N, 83.-pp. 112-118, 
Jan. 1923.) —Since intrinsically faint stars move. faster on the. average 
than bright ones, it is important to determine the amount of change, of 
| velocity , per magnitude, and . the considerable number of, spectroscopic 
parallaxes now available provide material. ‘But when used in conjanction 
with proper motions, the direct method. may give fallacious results. The 
spectroscopic, parallaxes are, used to get absolute. magnitudes, and also — 
to convert angular proper motions into km. per sec., but if by accident 
too bright an absolute magnitude is assigned, the star is located too far 
away and the deduced linear speed is too great.. There is thus a tendency 
to attribute high velocities to (supposed) : bright stars ‘and low to faint stars. 
The purpose of this paper is, to eliminate the ‘effect of accidental error 
Spectroscopic absolute magnitudes and ‘to apply the theory ‘to giants. 
K.,;. The number of stars investigated is 287, of types from G8 
brighter. than. absolute. magnitude 3:6: \(the dividing line between 
giants and dwarfs), and arranged in order of absolute magnitude, in approxi- 
mately five equal groups, In :each group, rejecting the three highest 
velocities, the authors find that the progression of velocity with magnitude 
is..more,than doubled on the assumption: that the probable errors of 
magnitude determination is -- 0-4 m. instead of + 0-3m. Unfortunately, 
does not seem. a, prospect determining this probable error ‘with 
greater precision, and stars 


1090. the Regularity of the Axial Rotation, Planets. A. Klose 
and H. Kaul. (Phys. Zeits. 24. pp. 66-67, Feb. 1, 1923.)—This note 
is a critical comment by Klose on a previous paper by Kaul (see Phys. : 
Zeits. 23. p. 184 (1922)] and is followed by a short reply. from. the 
latter. Klose considers the publication to bea numerical fallacy, a 
conclusion which is repudiated by Kaul, who refers his, Sear to a, 
later communication by Nachr. 5199, Dec. 2, 1922]. 

“1091, ‘Speed Obtained in of 1 Planeis with 
the: «Photo-Visual Comparator. J. P. Lagrula.’ (Comptes: Rendus, 176. 
pp: 669-671, March 5, 1923.)—In 1913,’ a description was given of the 
photo-visual: comparator [see Abstract” 1604 1922, ‘by’ its 
means, 25 minor planets were picked up without previous knowledge 
of, their positions..In the present paper, the author describes the Right 
Ascension» reticule which can be so quickly installed or removed “at 
pleasure, thatthe observer; in’ fact, proceeds bya’ single series‘ of 
operations jas jin a transit instrument. 
VOL. XXVI.—A.— 1923. 
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already discovered, it is possible to get their positions again in a time 
differential measures ; and the author gives an extract from his observing- 
note-book, of the magnitudes and of observation of 27 minor 


oni Chin As de Saussnre. 
080985 Simple Expression for Shei in the Case. 
of Problem of Two Bodies.. E. Pasquier... (Comptes Rendus,.176.. 


), Feb. 19, 1923. )—The, finds for the 
of | the perihelion. fis constant, 


sun’s § mass, and 4 semi-major axis of the orbit ; suitable units and a 
moying sys pnt he panes ndictlar 
fort: tet: AS 

ig 1094, “Telescope for. the Brazilian 
(Engineering, 115. 180-131, Feb. 161-162, Feb, 9,and pp. 223-225, 
Feb; 23, .1923.)—-Particulars of the. equatorially jmounted achromatic 
refractor of. 18 inches clear aperture and 2] ft.,4in..focal. length, erected 
at the: Observatorio Nacional, Rio de Janeiro, by Messrs. Cooke, Troughton, 
and ‘Simms, Litd.,, are given in distinguish 
this design are: (1) The fitting of ball bearings to the, polar axis of the 
equatorial mounting, as first used by Messrs. Cooke, greatly reduces the 
strain ‘and wear on ‘the driving’ gear: (2) The*liries corresponding with 
the number and position ‘of the teéth’dén the driving’ wheel were cut on 
a large automati¢ dividing éngine of éxtremé accuracy. ‘The cutting of 
the final divisions’ on the periphery of its’'main wheel or table (from which 
its 720 ft. were afterwards cut), involved over'50,000 micrometer settings. 
The resulting pitch érror, measured singly or cumulatively, in the divisions 
so corrected; amounted ‘to no more than “half a second of*arc, or’a lineal 
error of only 1/20,000th of an ‘inch. After the ‘cutting of these lines, 
each division of the wheel in turn is’ set between the lines in-the field of 
a’ microscope ‘mounted on ‘a special gear-cutting ‘machine, and corre- 
spondingly accurate teeth cut ‘in turn ; the teeth are not afterwards 
touched with a tool ;° ‘the most that is done is'to run’ thé wheel for a week 
or two in gear with its'own driving worm of fine unhardened steel, and to 
use fine ‘Touge to induce ‘a smooth-running ‘tooth surface where contact 
takes ‘place. ' (3) ‘The accessories for the eye-end of the:telescope, such as 
the position micrometer, spectroscopes and camera, are all of the same 
weight, and thus; — ever used, of remains 
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of ithe Commitice on: ‘Nomenclature and. Stondards, 1 
(Aim! Titan. Eng. Soc., Trans. 18. pp. 41-04; Disc 
Draft definitions are given. 


(Phys. Rev. 21. pp. 162-180, i 
of molybdenite and stibnite, for reflectivity, transmission indices of 
refraction Reflectivity. is) also” given for: pyrite and 


ke. (Optical of Atnerica, J. and 6. ‘pp. 17-081, 

Noy., 1922.)— The author ‘Weld’s  TAbsttact: 


1268 to, the optical ‘constants of a telluriuth crystal 
Drude’s meth ‘The crystals are made by sublimation and the hi need 
constants for wee different wave-lengths in the’ visible'spectrum obtained.’ 
The results show that the crystal is doubly refracting, the index of refraction 
being ‘higher when‘ the ptincipal etystal axis is “parallelto\thé platié of 
incidence than when it is? perpendicular. ‘The’ reflecting ‘power of -the 
ctystal Varies very little for the two’ positions and the various wave-lengths. 
Plotting index of refraction against wave-length, the index shows a distinct 
minimum and maximum in the tange investigated’ This is*similar to 
Skinner's results for selenium, but in the of telluriunt tlle two: indices: 
Measurement; ‘and | of Opdioal. in 
Performance... G.-W. Moffitt... (Optical Soc. ;of, America, .J. 
and, Rev. Sei. Inst. 6:.pps 940-048, Noy., .1922,)--There is an. increasing 
demand: for -higher. efficiency .of. projection lenses, With:.advances in 
_ projection Jens design the need has arisen fora, workable system of measure- 
menitiatid specification of lens performance and of the optical. characteristics 
of projector performance. in general. ; Lens bench tests are indispensable 
tothe designer to determine.in) what; way, a lens. is failing; but.with such 
precision tests there is sometimes a tendency. to judge too critically... |/\These 


tests aré made with uniform illumination over the aperture,of the objective, 


whereas; actually; in: projection,: the intensity distribution over) the.area 
of:the apertureis far from uniform, and this:lack of uniformity. is.such that 
the performance of the lens;is often better than a bench test would suggest. 
The lens should :be tested in position and under.actual, working conditions. 
‘The! author »proposes the of, standardised -stencil. plates to be placed 
in:the film-gate.of the projector for testing a lens for its. power of definition, 
illuminating» power the screen,’ and.-quality. as determined by those 
characteristics which affect its ability to render faithfully the. contrasts 
of the film, e.g. flare-spot and flare. A system of measurement and 
specification is outlined by the use of which the optics of projection may 
be ‘placed on a definite basis. T. H. 


1099. Qualitative Study of Inflected Tania, R. N. Ghosh. (Phil. 
Mag. 45. pp. 225-228, Jan., 1923.)\—The author describes a simple 
optical experiment which qualitatively demonstrates the existence of 
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infideted is: caused to diverge. fram a 
slit ‘and fall’ upon a silvered) cylinder! sh6rt- focus imicroscape 
is grazing the ‘edge the cylinder ‘and placed: so 
that-its'focal plane is: between the cylinder and: the:slity:: The rays after 
deflection°at the: surface’ forny a:virtuab caustic within the: cylinder: ‘and: 
the a virtual source of the rays pass: through 


thé mieroscépe ‘objective they: converge ‘or diverge’: according’.as they: 


lie away ‘fron’ or within the-focal »planeiw After’ ‘passage ‘through: the 
objective: @partof the while another’ is) diverging,’ 
an’ inflected ‘wave behirid:‘the: objective. As sthevinfiected 
wave travélson, the! curvature’ of the‘ idiverging ‘part: goes ‘on increasing 
while’ thé other half cdmés to a’ focus and there diverges, folding upon 
the’ former half’ and ‘giving ‘rise cusped: wave-front: far: behind: the 
objective.’ This’ folding ‘gives rise to interference: phenomena of exactly 
the: Same type’ds obtained in’ the wavevemerging'from!a rain- 
drop: “The: existeticé ‘of the »itiflected -wave-tront»can obsetved!: ‘by 


moving? thin Vertical “wire along! the ‘wave-front: just! ‘behind! the 


dbjective and “ébserving the shadow in ‘the ‘regio where the cusped 
Wave-fronts- are’ fofied. «As the wite moves ‘across; the ‘shadow ‘first 
approaches “tHe ‘principal’ maximum’ and’ then retraces path: after 
of the ‘The shadow ‘nioves'‘along one part of the cusp and 


retraces its ‘path ‘along thé second part of the cusped ‘wave-frorit: 


alteration’ ‘the interference’ ‘pattern caused “bythe ‘presence of ‘the 
and qdalitatively theveffect expédted trom 


Turpentine’ Gi"Thompson.’. (Chem: Jan. 12, 
1923.)+-It is impossible’ to «Compare: refractive indices: unless: these. refer 

to the same temperature ; nevertheless. few attempts have been- made 


ture, especially for commercial iis. o'The only available information — 
for ‘Amnerican turpentine gives ‘the température coefficient as 0-00037 
decrease ‘in’ refractive! index G.; which low: as:to;be 
quite* outside: the ‘usual range for essential! oils. author examines 

four the best commercial’ varieties: of: American iturpentine, 
using’a Pulfrich refractometer ‘and ‘of tempe- 
C, The-tabulated results ‘show: that there is 
little;? ifvany) “tendeney for the teniperature: coefficient “to alter) with 
température: The. méans of the: temperature coefficients for ithe four 


Refrattion in: Cylinders and Spheres: Wikrschnaidt.. (Phys, ° 
Zeits, spp, 1416) author points’ that .C. 
Schmidt's formula for finding the refractive index ofa:sphere (see-Abstract 
4 approximation which: only when. the 


. (Optical Soc. of America, J. and Rev. Sci. Inst. 7. pp. 151—168,:Feb), 1923.) 


~++Has :referéhce particularly to/the part, ifiany, played: by: ‘ultraviolet 
light) invattracting' insects to flowers. Results: WeRo, 
VOL, .XXVI.—A.:—1923. .20¥ 
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2203. Theory of Vision, -F)Sclianz, »(Zeits. £. Physik, 12..1)/and,2.; 
pp: 28+37, 1922.)—-The thermal. effects of light'on-living tissues'seem only. 
to accelerate the chemical effects, the influence,of light absorbed , 
by it, the albumen’ of. the:crystalline lens tends to: harden become | 
insoluble, as may be shown-experimentally and, this: property,of 
_albumens: in: general:: Long) wwaves act. similarly: when,.a.sensitiser is. 
added. :Albumens give:a good photoelectric effect, increased by sensitisers. 
In vision, light can only act where! it is absorbed; namely, in, the pigment; 
layer of the retina ; andi there it: liberatesielectrons. ; These. electrons are. 
caught by the rods and cones; which) act like the gauze screen in. photo- 
electric experiments: Each impinging wave-length. produces its own. 
electron-velocity ;:and in monochromatic light. the sensation of colour. 
is ‘associated the impact of electrons at.a-particular velocity and the. 
production of a particular:electric current, There appears to be..no case, 
in -which;even albinos are wanting in.retinal pigment... There is a certain 
spatial distance between:the pigment and the rods and cones, . _Asensation. 
of white: light; is due to mixed electron velocities ;.. and the production of, 
a single colour. sensation by.mixed wave-lengths is due to an. averaging, 
of: these) velocities... When ,;two ,wave-lengths differ, by. this, 
averaging: becomes impossible, and, the resultant sensation is one, of, white | 
(complementary colours).:. Rays:.of 500. to 560444, have ordinarily no. 
complementary colour; but after treatment,for cataract the spectrum, 
is lengthened, the jultra-violet rays being, no longer, absorbed and. this, 
new region. of, the spectrum is complementary to the wave-lengths from 
500: to. 560 phenomena are. successfully. coordinated 
by the new theory. 


9904S Study of: by Means Retinal 
Shadows, F. W. Ellis. | (Optical Soc. of America; Rev. Sci. Inst, 
6; pp. 922-931) Nov,, 1922. )+-The author calls attention to what appears 
to be‘a new method of studying several visual phenomena; .. When.a slender 
_ horizontal: rod is moved vertically in front a irapidly revolving disc 
having ‘a white or coloured sector of greater luminosity than that.of the 
rést of the disc a numberof horizontal bands is: seen. The following 
explanation is given. As the white sector sweeps behind the rod, a variable 
portion.of it'is:covered bythe rod.at successive instants and the retinal. 
image or shadow. ofthe rod ‘is formed, in successive sections. . When the 
disc revolves: rapidly the continuously varying parts of the shadow are 
perceived as: a: whole owing to persistence of vision..; At each revolution 
of: the disc the sector encounters the. moving tod, in another part: of the 
field and consequently another shadow is formed. As the persistenee 
vision is a considerable part‘of'a second; several bands. are seen. at, the 
same time, their number depending upon the rate of revolution of the 
across: it.’ The author describes some. ‘variations of ‘the: experiment, :and 
uses to ‘measure the duration. of . visual: perceptions. The ‘rod: | is 
atranged to rotate (ina plane parallel to the:disc) about kept on 
the axis‘of the disc. The bands are then radial and if the rate of revolution 
of the rod be adjusted they can be made to cover the entire disc. The 
time ‘of revolution of the of the 
te “With a white 
_ sector on a black ground the fusion colour is grey; eS ata 
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or completely: black. It:is: possible*by ‘alter 

reduce! the: duration of the retinal: shadow to:tens but the 
previous grey sensation: is inhibited) and’ perception ‘of ‘black ‘band 
corresponding the tetihdl::shadow remains? |Another cotiditidn;::the 
refractory state, also-plays:a ipart in thé: production’ of the: bands.) ‘The 


retina shadow lasts less than @- 001-sec,, the perception 0-4 sec.and:under 


appropriate conditions the perception may outlast the retinal shadow a 
thousarid times.‘ Dutingthe ‘period "4 ‘seci*the part of the retifia ‘upon 
which the: Shadow ‘falls is stimulated at. least twelve times: by” the repeated 
Of the ‘sector without ‘evoking ‘any’ sensation.’ The perception 
of the shadow: rhaée'that ‘part Of the visual field refractory to stimulations 
by the light of the sector, indicating that in the processes of vision sensa- 
tions which’ interfere with clearness of perception may?’ be ‘suppressed. 
Visual perceptions: aré' due ‘to’ the activity’ of the’ higher visual centres, 
in ‘these’ ‘centres: that’ inhibition’ 
to.| Another, II. Eves. (Frank. Inst,, pp. 23-44): Jan, 
1923,)—-In a previous. paper: Abstract (178 (1916)] an.outline was given 
of the processes, necessary for transforming. colour measurements from 
one trichromatic.system.to another,,and from a trichromatic to the mono- 
chromatic system. (spectral hue, ‘luminosity, and purity). . In the present 
_ paper the same problems are treated by graphical methods, with the 
limitation ‘that the absolute luininosity, or the level in the spate’ figure 
representing the colour system; is n6t considered. “The methods 
1106. Determit of the Birefringence of Active 
Liquids. R. dew (Comptes ‘Rendus, 176. pp. 380-382, 
Feb. 5, 1923.)An optically active liquid, placed in an electric or magnetic 
field, becomes birefringent| (phenomena of Kerr and Cotton-Mouton). 
Nevertheless, the measurement of the birefringent, constant cannot usually 
be carried out by standard processes, because the ellipticity of the emergent 
vibration depends not only on the birefringence proper of the body but 
on its rotatory power also....To render, the substance inactive by mixture of 
inverse. forms .is not always practicable, and: the, only attempts recorded 
in. this, direction, viz,.,for. turpentine ,byQuincke.and. for, certain. amyl 
by Schmidt have been failures, These authors had not grasped 
the, theoretical. problem, ..viz. that directly observable birefringence, must 
be distinguished from the true birefringence obtained by deduction from 
the elliptic effect proceeding from the rotatory power. This is briefly. 
discussed by the author, who points out: that considerable simplification 
results by using ‘representation; ahd formule are 
derived: which have been applied to the case of electric birefringence whereby 
the Kerr-constants have been.determined for a series of active liquids: of 
very’ different rotatory powers. In the majority of cases Gouy’s relation 
has been approximately verified (5% == ¢? + 4w?, where 8 is the elliptic 
bireitingence, the ordinary value, and w the rotation), in’ 
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mathematical proof of statements made:in'abstract ih a paper commiunicated 
to the Mathematical ‘Congress at: Strasbourg:in: September, 1920 (Report, 
p. 589), Each straight edge in the aperture gives rise of diffraction 
notmal to! that edge, If there are two) parallel’ edges on the ‘aperture’ the 
interferences along the ray of diffraction will of 
Registering Microphetomsten: E. Pettit. B. Nichol- 
son, (Optical, Soe,::of; America,. J. and,Rey.) Insty cpp...187-193, 
Feb,- 1923.) of an, instrument: ;agsembled .at the. Mount 
Wilson. ‘Observatory, image brightly illuminated. slit! is: focused 
on. the, photographic. plate: to. be measured. ‘and an-image. of. this| ilu- 
-minated. strip: thrown..on; toa vacuum; thermo-couple by: a microscope 
objective... /Several:; times. the. usual length of. slit; can: be~utilised 
putting two plane, mirrors ‘within; the: microscope tube |with. their: planes 
at right angles to the slit. This allows a very narrow slit.-to be used 
without accentuating unevenness of grain. The plate is moved steadily 
across. the stage. of the microscope by° a controlled motor’ drive’; -and 
through: @ suitable gear, giving. ratios from’’2 to 500, .a photographic 
plate is moved across’ the scale of’'a ‘reflecting’ galvanometer ‘which 
connected tothe thermo couple. Examples: ‘are’ given: “showing ‘the 
and head! of. ‘the: band. Wh. 
1109... Simple. Brien Spectrograph. pin Qe Hulburt.. Soe. 
a/simple of spectrograph designed. to as, high a dispersion as 
with good light-gathering power at cast. ~The 


light is rendered parallel by dispersed 
at’ reflected ‘Dy M; and brought ' to a focus ‘at’ ‘The: ‘photographic 

performanve’ of ‘the system’ is. Shown’ by sample spectrographs reproduced 
inthe paper: ‘The dispersion at 5000, 4000, 48 approximately 
40,20; and’ 15 ‘The total cost ‘was about 80 
‘Single Lens. CG. Southall... (Optical ‘Soc. of America, J. and 
Inst. pp. '219+220;. March,’ 1923.)-—Errata affecting nearly 
allethepriumerical results given /in'the»paper referred to: in’ Abstract $44 


AML, Unit Susfaces of Cooke and Tessay Photographic Lenses.,..A{lice] 
Everett;; (Phys. Soc., Proc. 35. pp. 55-66, 1923,)--A numberof 
rays in an axial plane (and a few general rays) are traced through the lens 
systems.of two,particular photographic lenses by..exact, methads;and on 


each ray: the, the conjugate points, for, 
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Mound: By. ‘Di Smith's The “results show that for’ 


the loti of these'“‘‘unit points “are three-dimensional. 


conly whieh) the chief bound’ by: some? condition|“such’ as: passing 
.thrdugh fixed point of the object. In this case’ the unit surfaces ate not 


fixed, but shift with the o urvature oe aperture, 
‘aha. with’ the distance of ise sn the ic the 
‘init’ Surfaces cannot! coincide with wave-fro Vithin the region for 


‘whith ‘the lenses are’ désigned, the: both’ object and 
unit-point loci is Positive (convex to the Tight source) arid the image loc 
{s ‘tore ‘Curved ‘than ‘the: object locus. These facts do not t coincide it 
the ‘theoretical coheliisions: obtained by St mith. for either a ‘thin’ system 
‘or'an ideal thick’ system, ‘but accord more. with the latter, ly 
as sign of the’ difference of of the two-unit surfaces. 
ficil of ra from a. iven object point, rai are taken 
some such as throngh the of the 
Tens, or ving aperture, having H, the perpendicular on the 
tay, from ‘hs "Verh ‘quite forms are obtained for 

the ‘unit surfaces. tw 


ates Uhler. (Qptical Soc: of America, 
Jj. and’ Rev., Sci.) Inst..6; pp. 1072-1075, Deci, 1922.)+-The: object: of 
this. paper (which is unsuitable for detailed abstraction) is!to indicate 
how ‘the general: properties..of deviation: produced. by: triangular prisms 
surrounded by a isingle medium may. be,deduced without making use 
of either spherical; trigonometry: or: the: calculus. of infinitesimals, The 
advantage ofthis is to enable authors; of elementary text-books to 


| ‘generalise, usual discussions of 


1144, Practical of in ‘Lens. Construction. 
Ww. B. Ray: tical Soc. of Ametica, j..and_ Rey. Sci, Inst, 


02, 1 )—It has been found possible to produce on. 
cturir lenses having a. parabolic surface, with yery. 
‘improvement in ce both, as. Tegards spherical aberration 
astigmatism, The. obtained. in the. case of a+ 
‘Spectacle lens with front surface parabolic, “and ‘the. improvement, effected 
ina projection, condenser by the. introduction. of one parabolic. surface, 
are” illustrated in, the. paper., A very useful field of application of the 
device § is. in the production of fast, performance. of a) triplet 
bat 0 photographic objective with with one, para surface approaches. very 

ely that of a Tessar F/3-5. [It that Figs. 6. 7 
hhaye been. interchanged in the paper.) 


Natural and Magnetie Rotatory “R. Lucas! tes 
176? pp. 81-83, Jan. 8, 1923:)—The question is taken 
‘when ‘an active substainde ‘is placed along the lines’ oF force of magnétic 
‘field, ‘the ‘rotatory powers aré simply additive, whether one ‘effect “is 


‘influenced ‘by the’ other. Starting with Drude ‘and ‘Voigt’s equations’ of 


‘motion‘6f an’optically active ‘ion in’ magtetic field, and ititroduting ‘the 
‘Maxwell-Hertz ‘equations, it is “found “that two circular vibrations” ate 
“propagated ‘through the’ meditin with ‘different vélocities ‘along’ the ‘Tinés 
‘of foree) atid that there slight Change 'in ‘the ‘magnetic ‘Totatory ‘power 
It is doubted'whether this difference could 
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_by.,experiment, ‘The effect is next considered from. the point. of view.of 
_the direction. of the magnetic. field, and,an.expression’ is found forthe 


1115, Rotatory: Power nalous “Dispersion. of. Tartaric and 
Malia ‘R. ‘de, Maliemann. (J, Physique et le Radium, 4. 
18-42, Jan, i 1923.) —The paper. commences with an historical 
Teview of the subject, the work of Biot, Arndtsen, Wendell, Lepeschkir 
_ Bruhat, Przibram, Grossman, and Pasteur being briefi 
. Przibram found that the addition, of < organic 
quit, in particular, to alcoholic solutions of, dextro- 
acid produced Tevo rotations for yellow ier and the present. author 
has verified this observation, finding also that solutions, rich in, benzene 
‘give evo rotatory powers for all the colours of the spectrum, but. afford 
a normal dispersion. A new cause of diminution of change Of sign in 
power is now ‘described and occupies the. 2nd section of the 
Pasteur had pointed out that calcium tartrate in. hydrochloric 
acid a. salation gave feeble negative rotation for the D line, and this 
action has. been: attributed, by chs present formation of 
calcium chloride, a view. confirmed by ‘experiment, Under  ordin 
conditions:solutions' of tartaric adid are not precipitated by: addition ¢ 
‘a: series ‘of. solutions of ‘varying concentrations of |tartaric: acid and 
calcium chloride, constructing the dispersion curves for the 4 principal 
mercury lines: These curves are included in the paper and conclusions 


ate drawnas follows: The: presence of calcium chloride ‘in a solution | 


of: tartaric acid considerably lowers its rotatory power, and levo  rota- 
tory’ powers much greater than any previously observed have been 
obtained for dextro-tartaric acid. The lowering of with, 
concentrations of the 2 bodies, but concentration variations 

have much greater influence ; when the calcium chlor 


concentrated, the effect is mainly due to it and depends very little on 


‘thé’ concentration of the taftaric acid. The dispersion of the lzvo 
totatory solutions shows a normal course, and for the maximum Izvo- 
‘effect its value is 2-22.’ The dispersion curves for mixtures poor in 


_ CaCl, bear @ striking analogy to the dispersion curves for aqueous solu- 


‘tions of pure tartaric acid, “Temperature has appreciable influence on 
‘the rotation, and, for the pure acid solution, elevation of temperature 
thas the samie effect as dilution. ‘The work has ‘been extended to other 
salts, ¢.g. the alkaline and ‘alkaline earth chlorides and ‘nitrates, the 
‘pipes es of magnesium and zinc, sodium sulphate and calcium bromide. 

dispersion curves for the latter ‘salts are included, from which is 
deduced that, all; these salts:work. in .the..same,sense upon. the:rotatory 
power of aqueous solutions of tartaric acid but to very different degrees, 

4.g,, chlorides >. nitrates, but. NagSO, has.a.very, small effect. compared 
NaCl, and..NaNO;.,. From. the,. metallic standpoint, the, salts:.of 
calcium, have the greatest. effect, while and for 
the, alkali metals, For ordinary, (lave). malic acid 


phenomena occur in aqueous 


acid but. in inverse, sense, and this analogy also,obtains in saline, solu- 
tions... Curves .are included in. are: 
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_ ‘variable’: but:im alcoholic: solution. more constant 
values and its ‘CaCly:is «very: similar. to that, of; tartaric 
, t4, & very strange inversion of the rotatory power. The 
ion “of. the paper’ examines ‘Critically ‘the’ ‘various ‘hypdthieses, 
physical for the explanation of the anomialots 
dispersion of ‘tartaric acid. ‘author cénclutes that’ ‘the mixtures of 
tartaric acid “and ‘mineral’ tontain' two “active ‘bodies of: opposite 
rotatory atid diffetent' dispersions, Which éxist in ‘varying’ propor- 
tion’ g to the concentration, temperature, and ‘nature of solvent. 
Settion “4. discusses. ‘the nature ‘of these’ two bodies, ‘whether isomeric 
Or polymeric’ ‘or the ‘result of dehydration, ‘hydration being ‘excluded. 
While. favouring the idea ‘of’ an ‘acid, ‘the author? finds himself 
thable to ‘come to definite conchision, ‘but! he the kind 
| yerimental evidence ‘which’ favours. each’ hypothesis. 


The Tynda. ymenon in Liquids. 'R. 
“BE pp. 63-66, the diffraction Hight by ‘gas’thole 
gui had been definitely established [ see Abstract’ 1677 (1921)}, the’ duthor 
gan to investigate the Tyndall p omertion ‘for aquéous solutions’ of 
cane sugar, this substance being on account of its high molecular 
weight. . In spite of the sugar molecules being essentially larger than those 
of gases, and so giving rise to a greater effect, the scattering of light being 
proportional - to the 6th power the molecular diameter, very 
Tesults have been recorded, and Le Blanc even denies the existence of the 
yndall phenomenon in liquids. '_ Divergencies can arise in ‘two’ ways : 
(1) Through difficulties in ‘the removal’ of foreign substances,’ a” much 
harder, task than for gases ; (2)" y ineffective optical ‘MmetHods. The 
author now describes what he opines to be a suitable apparatus for this 
‘purpose, and he adopts the procedure of Le Blanc 
‘the: most.suitable. A: photograph is reproduced by the author s 
the ‘pronounced: Tyndall effect of an 18 % cane sugar solution alongsi 
very feeble ‘effect for pure water. solutions had 0:5% phenol 
added ‘to them ‘to prevent formation of microbe. cultures. The author 
intends by further experiments to find whether the very weak Tyndall 
effect. given by the pure. water is,due to. traces of foreign substances or is 


928.)—Haidinger .discovered two. entoptic. phenomena, one of 
which, the Haidinger, polarisation, brush, .has often. been described, but 
the second, the: Haidinger, Andrew’s: cross, -has.not, been repeated. 
author; finds: this; te, be. an.entoptic, effect. which may, be produced by 
gazing for a long. period. at.a, whitewashed wall so as to receive only light 
which litself has been first) reflected to the.wall by a forest or a meadow 
from a low-lying sun. The effect consists of a 50’ dimensional ring w 
contains’ a ¢ross with arms at’ right angles; and where:ring and cross meet 
the is’ more intense)’ ‘The ‘colour of the entire figtite is an intense 
chrome yellow, which with stronger illumination of the white wall rapidly 
sation’ brush!’ which ‘appears tothe present! observeras yellowish 
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distafice away of the reference surface fom the-obverver and the sbape 


MAB. The. Visual, and. Photographic Albedo of the 
(Astrophys. . J 57. PP... 177-184, il, 
avhinet: previously. treated by H. N, Russell and C. G. Abbot, 
discussed \afresh.in the light, of Luckiesh’ recent 


of the ‘The visual’ “comes 
out; to, be 0-46, and the photographic, 0- 58, in close agreement mits the 
45 and 0: 6 re: ctively.... AUTHOR, 


“1119. ‘Dispersion of Air between dA4388-0224. E. Stoll. (Ann. 
Physik, 69. 2. pp. 81-111, Nov, 2, 1922. )}— Measurements ot the refractive 
indices. of air, electrolytic oxygen, oxygen from a cylinder Of compressed 
gas, nitrogen, and carbon dioxide, were made using Jamin’s method, in 
the region between )A4388 and 9224. The following formula was found 
for the values for air: 


i of air at 0°C. and 
‘for a, wave-length measured in p.. The, results, are in good agreement 
-with,, those obtained Py workers comparative table of the 


Tegults, obtained is gi accuracy of 0-02.% is claimed’ for the 


"4120: wea toi Technology. Part, 
‘Schriter.’ (Zeits. techn. Physik, 4. 1. pp. 2-7, 1023) Paper’ redd 
be ore the Deut. Gesell: f. techn. Physik.)—-Section 1 of this’survey deals 
‘with ‘the principle of temperature rise in ‘Connection: with luminosity. — 
‘The éyolution Of artificial’ sources ‘of light is ‘still based on the laws of 
‘temperature radiation, and the’ éndeavour is‘‘always to increase: the 
temperature of the luminous body.’ ‘In this connection Section 2 discusses 
the ideal ‘selective radiator [sée’ Abstract 998s (1912)]) Section’'3 
‘considers the limitations of the ideal temperature radiator. Section’ 4 
investigates emission and absorption during luminescence processes, 
‘ahd Section’ 5° compares’ the’ideal withthe ‘real. luminescente. Fddiator. 
‘The conclusions drawn point to the ‘necéssity ‘of a change!’ in. ‘policy. ik 
bting technology from the principle of temperature increase to' the basis 
selective radiation ‘from’ ‘suitable ‘luminous’ ‘bodies with technically 
Ye le temperatures. For the ideal temperature radiator am expression 
tesultant emission has béén which! has ‘been tested onthe 


Violet: Filter. °T. Svedberg and H. Anderson, .,(Phot.,J..63, pp, 30-32, 
‘Jani,°1923.)—The importance of ultra-violet photography for photographing 
‘old ‘parthments and for! deciphering palimpsests,,,depends upon, Shanges 
4n the ‘fluorescence of the different parts. : In the usual methods exceedin 
dong exposures found, necessary... The paper: esl 
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wapdar Jamp-and'a kindof m 
“@ Silver filter (Kégel); and‘a Zeiss UV filter sogel, Svedberg, and Nordlund) 
the new Wratten filter... Wel gl lob bar 
coThe apparatus used for obtaining the photographs is.d ibed,. 3 
-and spetithen results are given ofthe Codex Argenteus. (which, was written 
silver ‘and gold’ letters on purple dyed. parchment, but.now defaced). 
-The'Wratten UV filter gave perfect negatives, with.an F/4: 5 lens, in.15 min., 
herpes the Zeiss UV filter required 300 min. 

Tesults a spectrographic exatnination of the mercury lines‘showed 
‘that the Wratten UV filter transmits the lines 391)366, 334 and 313 py. 
‘The Zeiss UV filter is only about oné-ténth the transparency of the Wratten 
in ‘the long-wave region (from 391 to 334,41), and differs in other respects. 
‘The value of Such 4 source of tiltta-violet light for fluorescent photography 
considered to’ very great one, and’ examples of its possible utility 
‘Such ‘as’ proteins’ ate’ mentioned. W. J. 


1122. Recent Advances. in, ‘Photographic, Pe ees 
Kodak: Co, Research..Lab...Comm. Frank, “Ins 
55 195. pp. 1-21, -Jan., 1923.)—-An attempt is here made to summarise 
thé «recent work done! by/a,number. of, workers,on, the theory of photo- 
attempt is. made to present a clear and 
definite creed..drawn: from. these. findings. The facts which have been 
ascertained are not: yet sufficiently coordinated to be. to 
the several explanations which are 


1123, Factors which Determine Gamma Tnifinity Higson 
C, Toy... (Phot. J. 63. pp. 68-73; ‘Disc. ‘Feb., 1923:)—On 
account of its im ce in the equation whith Teprésents the course 
| of the photographic plate, the development factor 

“infinite development, is of great and thedtetical interest 
sensitometty, It varies enormously from plate ‘to'platé and with 
different developers ; and though the factors which influence it have 
been. separately, studied by various investigators, ‘hitherto: no attempt 
seems to haye. been made to analyse their collective influence’ on Ye 
itself, It is now. shown that the’ of these Various sie 


actors wath which Yeo varies 
(8) Absolute’ size ‘of ‘silver’ grains Acting De. aut 
Ratio of gelatine ‘to silver), dey 
(5) Weight of silver halide per: o 
(6) Variation of silver halide: grain size 
Absolute size of silver halide grains {| edt 
It is also shown that factors (1), (2), (4), and (5) have very little influence 
on 0fordinary: commercial plates, which. must.therefore be governed 
mainly by factors {3), (6), and (7)... The following general rule is suggested. 
The values: of »y,, for ordinary commercial plates: 
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‘sizé. High y., greater than about’ 3-5 to 4). 
widely divergent sizes; Low less than about 1-5. (3): Medium- 
‘sized grains, neither’ very uniform nor very uneven; -(b) large uniform 
grains, or (c) small uneven grains. Medium y., from about, 1:5 to 3-5. 
In the’ discussion Storr expressed the opinion that om sssnaiada controlling 


1124. The Size-Frequency Distribution of. Particles Silver. ‘Halide 
in Emulsions and its Relation to Sensitometric Characteristics. 


Part 111, P. Wightman, A. Trivelli, and. S, E, Sheppard. 


Phys: ‘Chem: 27. pp. 1-51, Jan., 1923. Paper read.before the Am. 
Chem, Soc., Sept., 1921.)—The present paper is a continuation of an 


investigation (see Abstract 870 (1922)] of the size-frequency distribution 
of photographic: émulsions, both commercial and specially prepared, 


and the determination of the relations of.the.variations in grain size 
tk the light sensitivity and other characteristics of the emulsions. In 
‘pre papers, some ‘general aspects were discussed and some recent 
‘work by Svedberg considered, and it was pointed out that'to obtain any 
‘relation of the grain, in the statistical sense, or dispersity, to the sensito- 
Metric properties of emulsions requires methods of assay and determina- 


tion of the sizé-frequency curves: A description has been given of a fairly 


Tapid but necessarily somewhat coarse sedimentation method, and the 
authors anticipated using the Oden sedimentation process, but a previous | 
‘method of studying microscopically the’ size-frequence distribution of 
Silver halide grains has been so much improved. and rendered so much 
more rapid that the authors have adopted it, and the present paper contains 
its description in detail together with an estimate of the principal sources 
of error attending its use. Frequency curves and data are given for a 
number of typical emulsions ranging from the slowest to the fastest. 
It has been found that if frequencies (per 1000 grains) are plotted against 
sizes of grains an equation of the form, y = yge—** fits some of the data 
very closely, while for other data an equation of the form y = yge—M*—2)* 
can be used to express the distribution of size variation. Here y represents 
uency (per 1000 grains) and x the size of the grains. The distribution 
of total area of grains in each class (per unit area of the photographic 
plate) with the variation in class-size is of more importance photographically 


_ than the simple frequency distribution, and is obtained by multiplying 


each side of the above equations by the factor N,/1000, where N = total 
number of grains per cm.? of plate. Empirical sensitometric characteristics 
for these emulsions have been obtained and are summarised in tabular 
form for comparison with the size-frequency data. The relative speed 
of the emulsions is found to increase rapidly with the increase of average 
size and range of size of the particles contained therein, Of the other 
characteristics, no definite statement can be made since these depend 
much more on the variation in the and coating 
of the emulsions. Mo. 


1125. The Distribution of Particles of Silver Halide in 
Photographic Emulsions and its Relation. to Sensitometric Characteristics. 
Part TV. E.'P. Wightman, A. P. H, Trivelli, and-S. EB. Sheppard. 

‘Kodak Co. Research Lab., Comm. No. 148. J: Phys. Chem, 27. 
pp.’ 141-166, Feb., 1923.)—In ‘the: 
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results of'size-frequéncy measurements of a number of typical photographic 
éemmilsionis and’ of the determination’ of their ‘empirical sensitometric 
characteristics ‘have been’ given} and the present publication, discusses 
tlie thedretical bases for the correlation of this data. First, the authors 
investigate what relations may be anticipated from the photochemical 

‘the which latter represent ‘the ac¢umula- 
tion 6f the developéd ‘silver as furiction’ of expésure, this itf- turn being a 
function either of increasing intensity or of increasing time; the other factor 
being ‘kept ‘constant: existence and nature’ of statistical variation 
of sensitivity arnong ‘silver halide gfains is’discussed) ‘anda mathematical 
expression for photolysis ina homogeneous’ system is ‘developed in‘relation 
_ to the density-exposure function. ‘The relation of statistical variation 
of inertia ‘to the density-exposure function’ is then “discussed,” It 
cluded that under’ certain conditions the first derivative ofthe density- 
exposure function will’ correspond’ with’ the inertia-variation function: or 
curve. Conditions permitting’ this ‘correspondence are noted.” ‘Ifthe 
size-frequency correspond with the sensitivity-frequency, then the curve of 
reciprocal size-frequency gives the iner curve, integration 
of which provides the ‘density- ire fonction. H. Ho. 
1126, The Coincidence Method for ‘the: W acti 
Absorption Bands: H. Hartridge. (Roy: Soc., Proe, 102. pp. 675-587, 
Feb. 1; 1923.)—It was shown by Bryan and Baker that the coincidence 
method is one of the most ‘accurate of visual methods of measurement. 
Their observations ‘applied, however, to sharply defined lines of various 
types, arid the present author has now found that-nearly the same degree 
of accuracy is obtained when the lines set into coincidence ate not sharp 
but have blurred edges. This method of direct visual observation forms 
the subject-matter of the paper, Section 1 of which contains the theory of 
the method. Section’? gives a discussion of the optical principles involved 
when’ a spectroscope is designed in which two spectra are seen side by side, 
on looking down the eye-piece, but reversed in direction with one another. 
Under these circumstances the measurement of the mean wave-length of 
the absorption bands can be accurately carried out: The optical 
construction of the instrument is described in Section 3.. The method of 
calibrating the micrometers of the spectroscope is given in Section 4, 
} and experimental values are inéladed to show ‘the accuracy obtained. 
Section 5 contains the method for the quantitative estimation of pigments 
by the wave-length measurement of their absorption bands. The estima- 
tion is shown to depend on the movement of the band which occurs when 
the concentration of one ‘pigment changes: An example of the method ‘is 
given in Section 6, for the estimation of the’ percentage saturation of 
blood with CO gas by the measurement of the wave-length of the a- 
a ion band. The accuracy of measurement is found ‘to be approxi- 
matély 0-6 In’ Section 7; the sources Of error of the method are 
considered, and the probable accuracy of measurement discussed. The 
probable error of setting two absorption bands into’ coincidence is found 
to be but little greater than that of setting two sharp black lines into 
coincidence or of one’ area two! other 
45: ‘pp: 336-337, Feb.; 1923.)— a Bunsen flame by 
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tidans' of a‘! wick” of plantinum wites ‘held in: a small length of; vitreosil 
tubing.’ This tubeforms one limb: of:a U-tube artangenient, the: other 
dig eft 4 ett 
2128, Visibility.of Individual Spectva.. _ (Phil, Mag. 
45. pp: 293+299,: Feb,,,1923.)—An. electric discharge: was passed. thr igh 
a mixture ofthe vapours of an alkali metal. and. mercury,. t 
temperature) and.so the. partial. pressures, constant, andthe, nature of 
the discharge was varied... It)was found that the relative brightness of the 
individual spectra produced. changed. considerably.as, the. energy of 
dischange was altered., A silica vacuum tube fitted with lead seals. and 
having ai capillary.portion was was used, and the mercury and alkali. metal 
wete :thaintained at 200° C., throughout the experiments by enclosing 
the tube within an.electric heater, . Photographs, of the. spectra obtained 
with ‘mercury and. Li, Na; K, Rb, are given, and. he 
When the vapours of, ‘mercury and any. one of, the. alleali, metals are 
in, a discharge-tube .and .the. Partial, pressures, are. maintained 
constant, the spectrum of the alkali metal is always well developed with 
‘the'ordinary discharge; but is completely masked, by the mercury spectrum 
when the condensed discharge: is) jalkali.metal, vapours 
have ‘smaller ionisation’ and resonance potentials than mercury vapour, 
that ‘although the amount of the latter present;is, comparatively. great, 
‘yet the electrons during their:mean free paths between successive inelastic _ 
‘collisions are more likely to acquire the energy necessary for ionisation — 
‘Of the ‘alkali metal atoms. As a result, the concentration, of the luminous 
sources may be great enough to exhibit the spectrum of the. alkali metal. 
‘With the condensed discharge :and consequent. increase: in. the: electric 
-efiergy’a ‘greater proportion of the Hg atoms will be, ionised, because the 
Colliding’ electrons will attain greater energy during their mean.free paths. 
-The mercury lines ‘become very bright, At the high Pressure used the 
‘mean free path is so small that it is-improbable that. the. ionising energy 
1429, im Variability 7 R. Merton. 
poe Gt. Britain, {4 pp.]1922.)—An account, of some recent advances 
spectroscopy. Whilst many variations in spectra can. be referred to 
‘different compounds, to molecules, and to uncombined atoms in successive 
stages of ionisation, there are a number of other changes for which there 
lis atupresent no obvious theoretical, explanation. The possibility of some 
-specific’ influence.of one gas. on. the spectrum of another, must now be 
--fecognised apart from the formation of chemical compounds which i in the 
-action ‘of helium on the spectrum of hydrogen appears to be excluded. 
4130: Thane, of the Zeeman, Effect and 
‘Bifect A. Landé. (Zeits. f. Physik, 11. 6. pp. 353-363, 1922. )—The 
theory of the anomalous Zeeman effect and its transformation in the , 
_-Paschen-Back ‘effect’ hasi-been treated by Heisenberg from the;point 
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atom “enclosare andatom central portion)’ the central 
impulse’ with’ regard’ ‘to the spacé ‘qudnta°arrangements in’ the magnetic 
field, (0 adjustment of the:axis of the ‘central impulse in‘the ‘fesultants 
of theouter’and inmer field not without wider combination: with general 
prifciples. This ‘assumed unimechanical ‘adjustment: of: the atom ‘nucleus 
in thé résultants’of the outer! (H) and the inner field (Hj): ‘by the 
laniihous elector, in 'conttadiction to the mechanically based hypothesis 
of Larmor, leads to the'appédrance of 'a turning-moment AM exerted: upon 
the light-givitig: electton.s AM excitesa impulse-free;’’ 


additional Ao around H and an. additional rotation. Aw round 


motion is Obtainable ‘actording to the ‘andlogy principle 
eimpitical ‘Zéémah types, and justifies with the Help: of Bohr’s 
disturbance ‘quanta distribution the apparently anomalous space distribu- 
nag of ‘quanta in’ the maptiéti¢ field which Heisenberg” brought ape 
is ‘a hypothesis’ (b) beside’ the ‘adjusting “hypothesis (c).”’ The 
ial feature of thé'Zéeman term division’ tidy then be’ uséd for the 
sblishment of ‘single impulse of the electron and leads clearly’ to 
eisenbery’s half-and-half partition “of quanta” (@)' between’ ‘core and 
éléctron” inf’ the doublet-line ‘atom. The” andmalous’ extra- 
explains at’ the same time the ahonialy of ‘the and of 

(Japanese ‘Journ.’ Phys! pp. 29-39, 1922; Bnglish.)— 
An investigation ift the Visible region; special attention being given to the 
Fulcher’ bands: “The method employed was’ ‘Lo Surdo’s,' “The discharge 
tube was in thé form of 4 Plicker tube, with one of the’erid balbs temoved. 
The ca was 1 mm. in diameter.’‘A contiiuous flow of hydrogen 
was indititained by an oil-immersed rotary pump.’ The gas was washed with 
water and sulphutie acid) and entered 4 2-litrs flask; this flask 
was connected to’ the discharge tube by capillary of 0- -1 mm. bore and 
1 mi: ‘Another 2-litre flask between the pumip and the tube helped 
to keep the presdure stationary. The length ‘6f the ‘Crooke’s dark space 
“this ‘served as an indicator of pressure fluctuations: 
The portion of thé capillary 2 fmm. fromthe kathode was focused on the 
Of the ‘spectroscope, “using two: lenses quartz ’Wollastén’ prism 
between ‘the Tenses ‘separated: the and’ A plane 
gtating ‘with 590 lines per mim. was used’; the dispersion‘in the-first order 
per mim: Owing to the’‘atrangement employed,’ for many 
the imiage with field was too feeble for use as a ‘standard, and so 
a comparison Placker hydrogen tube’ was ‘used: Exposure was’ 
‘Hours, Two 'd:c:idynamios were’ used’ ini séries; with a 300,000 
dhim thatiganiin fesistaticé in the cirtuit to make’the discharge more stable. 
voltage of ‘the tube ‘was’ 4000 6000 ‘volts; being kept 
‘Coristant: during “an: ‘exposure by! regulating” thé “exciting *cutrent to the 
of the field ‘was deduced from the. separation 
Of thé Balmer it was that the present résults. were 
tidarly in agreement ‘with “Epstein’s "theory than Stark’s results. 
than’ 100 linés ate found tobe affected’ by the strength field 


‘Weed ‘and ‘under the présent dispersion); omost’ of these were on'the long 


side N6300/ Most casés the! lines were displaced 
‘towards the fed) 'or'separatéd asymmetrically. The lines ‘most affected 
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were lin the neighbourhood A5400 and AA5930-5082,..In all. in- 
Stances the separation increases either in proportion to, or more rapidly 
than; the field intensity: Between A5300 and 15700 the relative intensities 
of the Plicker tube and the positive rays are ‘very different; ¢.g. the 
first and third members of the second Fulcher band are. weakened in 
the positive rays’ as: one goes out from the head; alternately: No simple 
rule was found for the Fulcher bands: In both bands the effect on the 
first and third members is large and small alternately ;,. this may. be of 
importance in’ deducing the structure of the origin of the s 


1132, ‘Light Radiation from the “Atom. A. Cc. Grehore, 
. Mag, 45. pp. 34-64, Jan., 1923,)—The author investigates the 
effects of a, negative electron passing near to a H-atom, but not colliding — 
with it, on the basis of his model of the H-atom and the general expressi a 
due to Saha, for the ponderomotive force which the passing electron shoul 
exert upon each of the electrons in the atom [Abstract 361, (1922)].. 
- finds that an initial velocity closely approaching that of light ee 
distance and returning to the atom. The energy so lost. by radiation is 
no greater. than that received from the passing electron, because it is 
entirely transformed into high-frequency vibrations of the positive charge, 
the whole energy of which, MC* = 1-49 x 10-® erg, is available for the 
' time being, but is all returned to the atom. It therefore becomes possible 
for the energy of the passing electron to release a much larger amount from 
the atom—a trigger effect, which will be shown in a further paper to 
remove the: usual difficulties connected with the photoelectric effect 
and.secondary f-rays generated by X-rays, the two chief phenomena that 
seem to demand the artificial conception of ‘‘ light. quanta,”” which intro- 
duces more formidable difficulties than to admit a trigger effect. According 
to these results, the forces acting upon the electron at a given distance 
from the ion on the out and home journeys will differ greatly, showing that 
the force must be a function of the time as well as of the distance. The 
discordant results of attempts to find experimentally a law of force as 
a function of the distance only may here find explanation. . It is found 
that the maximum distance attained by an ejected electron will be pro- 
to the. wave-length of the resulting radiation,.and will be 4-677 
x. 10-7 cm. for. the shortest: wave-length of the H-spectrum, about one- 
fourteenth of the average distance between the H-molecules at 0° C. 
and a pressure of 1 mm. of mercury. For.the ejected electron to reach 
on an average, the adjacent molecule would correspond to. a.wave-length 
of about 12,760 x 10-8.cm., which is not far from the second line of 
the Paschen series in the infra- , so that practically the whole of the 
observed H-spectrum. may be emitted before an electron travels so. far, 
and therefore there will be no interference. .The author is confident that 
the conceptions of a high-frequency vibration. of the elementary charges 
themselves, regarded as quasi-solid bodies, and of radiated energy taking 
place in quanta because an electron is temporarily shot out from an atom 
and in most cases returns to it. again, will prove fruitful in elucidating 
many phenomena now obscure. The derivation of the frequency equation 
of the ‘H-line: spectrum may be obtained very much‘as, Whittaker has 
suggested [Abstract 1162 (1911)).. Attributing the spectrum to a gyro- 
scopic connection between, the two atoms of the. ihe 


% 
f 
+s 
i 
“3 
’ 
‘ 
> 


1183. The. Quantum Theory. of. the. Simple Effet... 


Moshatrafa. (Roy. Soc.,:Proc. 102, pp. 529-537, Feb. 1, 
aim of this paper is to put forward a theory of the, simple Zeeman effec 
possessing the same general features.as those of the corresponding theory 
in the case of the Stark effect developed by..Epstein and Schwarzschild. 
These general features are (1) The steady. states of the atom are governed 
by classical dynamics subject certain... conditions, the quantum 
restrictions, which define the atom both in the absence and in the presence 
of the field; (2) radiation occurs during the period of transition from one 
steady state to another according to-Bohr’s energy relation hy = Wy, — Wg. 
The essential difference between the author’s treatment and the Bohr- 
Sommerfeld theory..lies in. this : that the relation between the motion of 
the atom, in the presence and in the absence of the magnetic field 
respectively, as defined by classical dynamics, is not assumed in the former, 
whereas it forms a fundamental part of the latter. This relation—refe 

to as Schott’'s theorem—involves a consideration of the motion of the atom 
during the period of establishment of the magnetic field, whereas. the 
atomic’ system not being then a conservative-one cannot be claimed as 
fully comprehended from the quantum point of view. The author's 
treatment, however, is: not incompatible with Schott’s theorem, but. the 
latter follows’ as one of: its.consequences. As regards the quantum 
restrictions, the author employs the somewhat extended form suggested 
by Wilson to’ be applied to his original statement of these [Abstract 878 
(1915)}.. The object of the author's mathematical investigation is to show : 
(1) That if. the original form: of the quantum restrictions is maintained, 
both in the presence and in the absence of the field, then there can strictly 
be.no difference between the energies of corresponding static paths in the 
two. cases, and thus no theoretical ground for the spectral resolution ; 
effect. j. J. 


1134. Report. on Fine Structure of Near ‘Tafra-Red Absorption Bands. 
H. Randall, (Optical Soc. of America, J. and Rev. Sci. Inst. 7. pp. 45- 
57, Jan., 1923.)--A review of recent work on the structure of absorption 
bands in the near infra-red with special reference to HCl, water-vapour, 
and carbon-dioxidé. The fine-structure of the CH, bands at 3-3 and 


1135. Uliva-Violet Absorption pontine of the Alkaloids of the Tsoquinoline 
Group: P. Steiner, (Comptes Rendus, 176; pp. 244-246, Jan; ; 22, 
1923.)—(1) ‘The ultra-violet absorption spectrum of narcotine is. deter- 
minéd ‘by the benzene ‘nucleus ‘of its molecule’;’ the isoquincline: nucleus 
Osbu sere only displaces the absorption towards the red. (2) The 


the Balmer series. Instead of this connection being, between the two 7. 
atoms ofthe molecule, it would be, according to the preceding. results, a 

between 'the ejected electron and the remainder of the atom itself,,i.¢..the 

ion, for it'is now quite certain that the atom is the source of these spectra. ie 

The author emphasises the probability that the results, of this. and his 

three preceding papers present’ the total energy content of the elementary = 

positive ‘and negative charges as of the utmost importance, as being the a 

key to. most atomic actions. G. W: T. 

a 


472 | §CIENCET ABSTRACTS. 


of the! un minimiin towards the small waye-lengths, 
and’ by small differences in ‘the intensity of absorption,; (3) Hydrocotarnin 
Which: ‘contains an isoquinoline nucleus partially,.saturated . resents, 

“formed of a single band: ultra-violet - not, at all 
resembling the spectrum of isoquinoline ;: moreover, itiabsorbs less strongly 
than isoquinoline: - (4) “According to the measurements, made it.is, possible 
to detect spectrographically 0-07 mg. Or, “hydrastine..in 


1136. Absorption Speciva’ of Aniline and the 
ithingstede. (Comptes Rendus, 176. pp! 248-260, Jan. 
Using V. Henri’s ‘method ‘of ‘measuring ‘the. coefficients of, absorption, 
and a continuous source’ of ultra-violet light, the spectra of these:sub- 
: cés are found’ to be completely different from the results of previous 

vorkers. ‘Aniline dissolved in’ hexane has’ nine’ narrow: bands: between 
42991, 2704, and a wide band at A240." narrow: bands. are nearly 


equidistant, the separation Ani is about 450-2 cm. In solution. i in water, 


alcohol, ‘and carbon tetrachloride, ‘the nartow ‘bands form one wide ‘band: 

_ Orthotoluidine has two wide bands ; ‘paratoluidine ‘has séven narrow 

and one wide one in the far ‘The ‘ortho-spectrum is 
shifted 15 .AU., and the para-spéctrum 80° ‘with regard to aniline, 
Absorption cutyes are given for the’ substances. 


‘4137. Absorption: of Series’ of ‘Omathor Ultva-Violet; 
. Halfer ‘and R. Lucas. (Comptes’ Rendus, 176... pp.45-49, Jan, 8, 
)—The authors have previously found that :certain camphor, deriva- 
tives have higher values for dispersion, molecular refraction, and rotatory. 
power than others produced by sitnilar reactions. » It:is-found that, the 
poe compounds all contain a double or-ethylenic atomic linkage [Abstract 
18 (1900)]. ' The’ present research shows, that each of the compounds 
of the first ‘class has a strong absorption band im: the. ultra-violet, the 
maxima varying for different compounds from 2900: A. to 3600 A: . No 


1138. Radiations of Neon for A plication to Metrology. A. 
Pérard.. Rendus, 176... Ppp- 5, 
wave-lengths of the green cadmium line and five neon. ines Ny, 
N,,. Ny N,, have been redetermined by the Michelson 

,,640' 22460 594-48900 5B5-24840 


difference. «Curves are given from which corrections. for ap variation 


path 

cah be. made, and from which indications of the complex structure of the 


lines are obtained... | 
“11391 Caliutation the ‘Speotra the Contras 
Motion ‘Of thé’ Electrons. Pues; {Zeits: Physik,,11. 6. pp. 364-378, 
aiid 12. Land 2) pp: 1-12; 1922.)—-PartL. : The general typeof the potenti ial 
fiction inthe’ central field.of the atom is obtained: by .comparison of 
siiitple examples; and it:is: shown why tthe. cslonlations hitherto made of. 
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the ‘series ‘constarits! could’ not! attain’ their It: is,explained 
ineans how the true !and’ effective quanta numbers or their 
differences,’ the quanta defects, are to, be understood from the course of 
the potential function.’: Thence: arise in: agreement) with exp¢riment the 
following general rules:(1) The: actual quanta effects, are always positive 
and in the case of the lines running inwards very much greater than with 
those taking an outer course.) (2)*TheRitz-.correction of the term 
denominator -+,a | W |,is for the lines. going, inwards < 0, for the outer 
(8) The quanta: defect, of a series decreases. on. assing over i into 
| the corresponding spark series, in the case. of the lines going inwards, wi withi 
the outward-going ones it i The doubling tule does for 
it, : (4); Already the calonlation of the spectrum, of an ide 
yields. a quanta, arrangement, of Na-term, which is.in 
to. the usual hypothesis, \but, on the contrary 
hypothesis. ‘This result is further. considered, art II of the paper. 
PartAI. It is established by means of a'‘model and proved by, Icula- 
tion that approximately the terms of the Réntgen and the optical s strum 
may be'calculated fromthe motions:of the electrons, injone and the same 
central’ field. Tt is.shown’/furthér how from) the total spectrum) of. 
element the potential curve of the atomic field can; be obtained, , 
calculation is carried out: for» the »Na-spectrum whereby. terms. 
Band Spectrum. of Hydrogen. M, Kiuti,, (Phys. Soc, 
Japan, Proc. 5,.pp.9-17, Feb., 1923... English).— ‘band’ consists 
of:three branches: the positive, null, and negative branches (Heurlinger’s 
R;.Q,,and P series), which, correspond to decrease, no change, and increase 
in angular momentum of the molecule by one or more quanta when 
moletular configuration ‘alters.’ A‘ spectrum different from: the» ordinary 
vacuum, discharge is obtained using the arc discharge i ane 
strong lines in the orange region fall into a series of form vy ='a'+ bm 
This series corresponds to the null branch of a set in which the Fale 
bands are the positive and negative branches. ’ The general arrangemet . 
_ is. similar, to Curtis's for helium [see Abstract 1606 (1922)). The' are'was 
struck in a glass bulb of 1:5 li capacity, ‘using a block of tungsten 
or other, heayy metal as. anode, and a kathode ‘consisting of a ‘bundle 
of tungsten filaments. The current’ was maintained’ by a a ‘dynamo in 
- series with some cells, about 400 volts in all. ‘The pressure was 2 2to 3 
atmospheres, Three stages were observed in the character 6f the arc, 
corresponding to different values ‘of the ‘current! “In ‘the ‘first’ ‘stage, 
weakest current, a uniform glow extends ‘between’ the eléctrodes; “con- 
sisting of the, Balmer series, some secondary lines, anid strong continuous 
radiation over the whole region. AS the: current increases, ‘the ‘glow 
gathers to the central line, and at 1-1 amps. a mass Of réd‘ light appears 
suddenly along centtal ‘line,.somewhat nearer the,anode: than, the 
kathode;: and there is a-rise:in the qurrent:and, a,drop, inthe. terminal 
The contifuous)spectrum is: much.reduced, and the. glow 
appears''to ‘be the same.as the» positive, column, of, the, discharge . tube ; 
on reducing the pressure, :striations,appear,; The, third stage, begins. at 
amps. ; the glow becomes an intensepink, filament, . The, Balmer 
lines‘are very strongand: broadened, a8)in,.the, condensed, spark; the 
sécondary lines are strengthened, but new relative intensitigs ,appear, © 
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The kathode in this stage rapidly disintegrates. . If-the direction of the 
current is reversed, only ‘the third stage appears. In all three stages, 
the secondaty lines below'A5650 are feéble, and’ above it they are intense ; 
but above (5900 ‘the third stage spectrum is different from the others and 


17,206- 28 — 6: 8052 ads 
mat first five numbers have been measured by Mertsin and Barratt : ‘they 
record the fifth as appearing only when helium is present. If this set 
of lines is regarded as the Q series of a band, then Fulcher’s green band 
cofresponds to the R series of the same band, and Fulcher’s red triplets 


to the P’ series. The other four series (S4, Ss, Sg, S7)of the red Fulcher 


and form the P series. Comparing with Curtis’s values for helium, the 
moment of inertia of the hydrogen molecule must be about +1, that of the 
helium molecule. rd gives, as the distance between the nuclei, about 


| Gleseler. (Ann. d. Physik, 69. 2. pp. 147-100, Nov. 2, 1922.)—-Rydberg 


series are now obtained in the chromium arc spectrum, as a result of an 
investigation of the Zeeman effect, to which the theory of Landé [see 


_ Abstract 132 (1922)] was applied. Measurements were made on a plate 


obtained by S. Popow, using in air carbon electrodes impregnated with 
a mixture of silver and chromium nitrates. A field of 37,750 gauss was 
used. ‘A second plate was prepared by the writer in a vacuum, using 
electrodes made of thin metal pressed from .a mixture of powdered 


- chromium and magnesium, and a field of 32,830 gauss. A third plate 


was ‘taken in hydrogen at low pressure, without an applied magnetic 
field. “As in the case of Ca, Sr, Ba, the Se groups formed the key to the Z 


spectrum. Three such groups were bene each consisting of 12 lines, 
which could be arranged in a Rydberg scheme; these were found ‘to 
be (p, p’) in type. Two groups are found of the type (p, d’) and another 
group (p, d’); they have nearly equal intensity in the arc and spark 
spectrum, and are therefore diffuse. A table is given of the Zeeman 
resolutions. observed, compared with those calculated from Landé’s 
ry, and the agreement is good. Another group is very strong, and 
some of the members appear in the flame, according to de Watteville 
[see Abstract 343 (1905)]. This group is taken to be a sharp series. In 
conclusion an empirical regularity is pointed out: the differences between 
exactly four times the differences in the values of g for the D and d’ terms 
A. table of results for the measurements of the Zeeman effect is given, 


“1142. Regularities in the Ave Spectrum of A. Catalan. 
(Cami Rendus, 176. pp. 84-85, Jan. 8, 1923.)—Work on the spectrum 
of manganese fsee Abstract 2411 (1922)] shows the diffuse triplets to 
consist of’ nine components, due to’the diffuse term: being quintuple. 
This is now shown to be true also of chromium, Several systems of 
series are present; two, termed the A and B systems, are tabulated. 
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1943. Spectrum of Chromium: .A.:de Gramont. «(Comptes Rendus, 
176. pp: :216+217,° Jan. mote to- draw’ attention. to, the 
structure of’ the’ chromium: spectrust deduced: by Catalan preceding 
Abstract) fulfilling’ a ‘prediction of the atithor’s based on “‘ raies, ultimes;’’ 
that the triplets \\4289-72, 4274-80, 4254-34, and AA3605‘33, 3593-48, 
3578+68 ‘belong ‘to the principal series of the arc and: spark. spectrum 
respectively. A. Catalan, (Jbid. pp, 247-248, Jan. 22,'1923.); Molyb- 
denum is of great complexity, and contains several systems of series, 
A ‘principal series ls mp, a sharp series 2p — ms, and. a diffuse. series 
2p —md is given. ‘The diffuse’term is quintuple, and there are nine 
components ‘in the diffuse series, while’ the principal and sharp series are 
_ triplets’ Selenium’ contains a large niimber of diffuse ‘triplets; more 
precise Measurements will probably show the diffuse series to have: nine 
comiponents, the diffuse term being quintuple.: Chlorine contains, many 
triplets ‘in the spark spectrum. More: accurate wave-lengths are required, 
but* observation of the present figures suggests a structure similar 
those of the other elements of columns VI and VII of the chee table. 
Phil: Soc.,; Proc: 21. pp. 430-433, Feb. 8, 1923.)—Many. new lines have 
recently been discovered by Dauvillier in the: L spectra, of the elements 
of atomic numbers between those of tungsten and uranium. Experiments 
made by the author ‘have confirmed the work of: Dauvillier to a) large 
extent, and afford evidence of several new faint lines of tungsten and 
platinum. A table is given showing the wave-lengths in Angstrém units — 
of the L'linés of tungsten and platinum. The values generally agree 
with those given by Dativillier and ‘Coster, and are usually the average 
obtained from at least ‘three films. Some lines have’ been ‘omitted as 


(Roy: Soc.,; Proc. 102. pp. 484-496, Jan. 1, 1923.)—The agreement between 
the results of previous workers is not good, and so measurements of the 
wave-lengths in this region were made with a Hilger vacuum grating 
spectrogra The instrument consisted of a metal tube, with a side- 
chamber for the introduction of drying’agents.. The grating was mounted 
on a carriage on slides, controlled by a screw, for focusing the spectrum 
on the plate. To the other'end of the tube was soldered a casting carrying 
the plate-holder (which was made cylindrical, in order to force the plate 
into the’same curvature as that of the grating), and. also two. slits, placed 
immediately below the dark slide, and recessed so as.to lie on the same 
focal ‘surface as the grating and the plate... The distance between the 
slits was arranged so as to give 'a range*of about 800 A,U. from either 
- slit; with an overlap of about 80 A.U. The.shutter, was operated by. an 
external permanent magnet, and a plate 6 cm, x 1 cm, was. used. The 

was a 4-inch Rowland of 101-5 cm. radius, a ruled area. of 

8-0 x 5:3 cm. and 596 lines to the millimetre. A water-cooled vacuum 

arc was émployed, having electrodes of steel rod to which pieces of carbon 

were clipped. A tube was attached to the arc nearly opposite the a 
so: that the arc might be evacuated otherwise than through the 
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sensitiveness in the. extreme pressure: was kept { the 
Sarthe each side of the slit, so as ‘to obviate ‘particles being'drawn imto 
the slit; in this respect ‘more: trouble: was) experiencet) in| working: with 
aluminium than with carbon: 74: amps. drawn from: the 220-volt mains 
wére used.’ In\order to keep down the intensityof the carbon-monoxide 
bands, the procedure was to expose the plate minute and then) pump 
out for 5-10 minutes, and then expose again, making a total. exposure in 
this way of about 5 minutes. The: spectrum was thus. photographed 
between 250 and 65 ppp. A ‘table: of the wavelengths is’ given, and also 
those “of previous workers: With a slit-width of 0-1.mm, it could be 
seen that the line’ A1335 was double, and-examination: under; the micro- 
scope suggested ‘that several other lines were complex,; ; Upon reducing 
slitto 0-03! mm.,' A1657' was seen triple ‘and: A1661, double... The 
grating’ was then readjusted’ so. asito give these lines in the second. order 
on the plate, and the iron arc in. air was.used as comparison. i 
The! encesurement thi wave-length the coder 
comparison with the iron arc. A critical examination of the sources of 
error is’ given,’ and’ theseoond order measurements ‘are estimated: to be 
correct A.U. 41657 appears as two close pairs for the first:time ; 
groups have been’ found | at: AA1329, 1260, 1194, 1036 and: Lines 
not ‘previously ‘observed in the arc spectrum are:\AI104, 945, 858, 687, 
651)'640, 599, and 595, 


4146. of, as. “Affected by ‘of. the 
Inert Gases. . Rayleigh.’ pp. 453-459, Jan., 1, 
1923.)—-Earlier. investigations {Abstract 1339 (1911)} have. shown. that 
the ‘usual: spectrum, of ‘the nitrogen afterglow consists, of ‘a, selection of 
_ the / first positive nitrogen band spectrum. It is now shown that the 
selection can be modified by large admixture of the inert gases. There 
a¥é three groups of barids,' green, yellow,‘and red, and: the effect of adding 
an inert gas is to shift the’ Maximum ofintensity in‘each group towards 
the red: Addition of helium especially makes the red group as awhole 
more ‘inténsé at the expensé’ of the others: The initial effect) of adding 
helium, eon, or argon is the same, but an excess of argon produces effects 
different’ in detail’ from ‘thosé ‘produced: by an excess of hélium.. It, has 
riot beeri determitied’ whether ‘these ‘effects depend»on something. which 
occurs’ in ‘the’ electric’ discharge’ or-on something which happens. later 
ini ‘the process of the afterglow: ‘It:is ‘believed: that. the facts. observed 
cannot fail to’ be of considerable significance: ~The spectra observed. are 
reprodiiced in’a platé of the photographic negative, but are niore clearly 
ifusttatéd ‘in @ diagram’ given ‘in the paper which embodies: all that can 
be seér ‘in’ the origitial negative’ which the reproduction of the latter does 
Show?! In “addition to ‘the mainisubject of the paper, 
évidence’ig recapitulated which shows the influence carbon.in developing 
Distinguish betweon Arc and:Spark Lines. W. Wien, 
Physi,’ 69:5: pp. 325-334,! Dee; ‘12, 1922.)-+This isan. investi- 

ation to ‘determine’ whether ‘light is “emitteds by! ¢hargedcor: uncharged 

tticles? Madde possible’ bythe author’s workon positive rays in a:very 


| 
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coated electtodes: Or 
of the’ ‘spectrum only’ar pressure, 
a regular set” of six band-groups’ are ‘between ‘3194 and 


wherl the ‘electrical’ state ofiaparticle will tend to. persist.’ 
pass through a ‘slit'inta the high vacuum; chamber 


frori’ the “slit arranged plates ‘of brass; with! gap 


pass “Observations ‘were ‘made ‘in: the visible:spectrum ‘with 
Heavy’ flint the ultra-violet witha «quartz 


volts, with a pressure’ in the ‘observation ‘¢hamiber ‘of’ 040015 Hg: 
‘The Tiries of the’ Balmer series are*thus due tovurictiarged’ atoms.) «(| 


Oxygen.—The spark lines were deviated towards the negative 


the lines whdéviated belonged to'theseries spectrumi!) 
The’ ‘displaced: lines’ weréall lines classified byt: Starhives 


onged’'to' the “negative bands; while the: undisplaced ‘bands ‘which 


part ‘of the’ second! ** positive ‘group. »Therefore: the 
‘foritier até due’ to Gharged ‘molecules, the latter to! uncharged 


Mercury —A deécredse intensity wasnotited!) The series 


ii 48! Speciva and Fraunhofer Effet.” Marsh and 
‘Stewart.’ (Nature, 117. ‘Jan. Spectra’ were 


investipated Wwhict uced by vapbtrs’ bf Complex compounds 
Subjected to ‘waves’ a Tesla aod issitig betweeti two glass- 
aré feduicing: ‘the’ 


Vable beyond’ 3194." ‘Each 
of four’ Strong bands, ‘accoth panied ‘by four” weaker 
ands, by ‘two Broad. weak’ ‘AN!’ the’ bands’ are rélatéd 


3752, “traces of a Seventh are’ 


8-7 


shows that this spectrum corresponds with ‘a shift of 19 units to the full 
- fluorescerit spectrum of benzene, and also agrees with part of the absorption 


spectrum | ‘of benzene vapour,” showing that occurs 


{Comptes Rendus, 176. «pp. 386-388, Feb. continuation 


of'a previous’ paper dealing: ‘with mereury fsee ‘Abstract 2281 -(1922)}. 
‘This ‘paper. deals with the.effect. on; the ‘arcs of Cu,;Au, ‘Zn, Cd,,.Mg, Ca, 
and carbon,-of;immersion.in air, /hydrogen,. coal-gas,, nitrogen, water, 


and vacuo;,The are was formed in)a cylindrical-vessel having a 
quartz window ; the electrodes. were. mounted. ,vertically,, and the. gap 
was controlled by a magnetic device ; the:upper electrode was attached 


to a small cylinder of soft iton, and a coil was wound round the outside 


t0 attract the iron. upwards,’ ‘so‘break the arc. 


Tr water,’ ‘coal-gas)-and lines and 


~ 
? 
oe 
al 
om 
‘ 
a 
- 
2 
iG 


478 SCIENCE ABSTRACTS. 


1, of the sharp series (1p. — ms) remain,, and 2;'3,.4-of the.diffuse 

series (1p:— md) ‘The: Rydberg: series (1P —|mD). of, Mg is weakened. 

suffer iinappreciable change... Spark lines appear; 
nitrogen, the’are is more stable than in air, and arc lines,are more 

numerous; the energy is displaced towards the higher,.terms..; 

liniés are reversed; e.¢/ the diffuse series of Al up to the:ninth term, an 

the bands 3883, 3590. of carbon. Spark lines are reduced.. 

The Bunsen flame Dehaves as nitrogen in encouraging high order terms 

and producing 

and 1 mm. With less than 4. ampere an/arc having @ gap. /wras 


Many lines are reversed, particularly at.the kathode ; 
for Zn and Cd: The: flame. lines. (1S. —.1P).are. weakened. The spark 
lines are very intense. The line \4481 of Mg is found to be very wide 
[Brratum, ibid. p. 792, March 12, 1923.], M. 


1150. Refraction of X-Rays in Davis and H. ‘Terrill. 
(Nat. Acad. Sci., Proc. 8. pp. 357-361, Dec., 1922.)—Stenstrém has dis- 
cussed the effect of refraction in X-ray spectra, and made some, deter- 
minations, of the index of refraction from the relative displacement of 
the several orders but, except in the case of sugar and gypsum 
the effect was too small for measurement. The present paper applies 
a modification of this method for calcite with the Ka, line of molybdenum. 
Stenstrém’s equation is given, but the author’s relations from the equation : 
v = or sin? = 1 — show that when 6 is small 
the relation 6’ = 0’ — Scot 0 holds, and since values of 8 can be directly 
measured for any characteristic line for several orders, either § itself 
or its magnitude can be determined, or § can be determined from the 
increase in apparent grating space with order from the SE ie 


“But the former:method is preferable. 
Pander described. Measurements were made for the first -three 
orders of the Ka, line, using a crystal of Iceland spar, The mean values 
0f 01, 09; Os, within the experimental errors of + 10” are given and then 
Feduced to the corresponding first order angles, and three equations obtained 
to determine §, giving a value of § = 3 x 10~®, which possibly contains 
large errors, An independent measurement of § was obtained by a method . 
due to Compton, measuring the. angle’ of total’ reflection: This gave 
6 = 1-7+ 0-5 x 10-°. A theoretical value calculated from Lorentz’s 
équation gave 6. = 1-85 x 10~§. The authors suggest a modification of 
the method to determine refraction from the shift of the spectral lines, 
in ‘which the face of the crystal is ground to the proper angle: to the 
Teflecting ‘planes, and the shift would be: to make 

Flame, Ave, and Spark in st. 
Rendus, 176. pp. 504-507, Feb.,.19,. discussion, of 
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discovering the origin: Flame lines, are 
equally «widened: the‘ whole length of) the anc, whatever,the current or 
pressure of the gas. «The are: slightly  wider).at, the 
anode (where: the tempetature: should | be higuer), and do, not..suffer 
reversal... The two arc secondary ‘series are! short, strong, and. widened 


the kathode ; at the anode:they are long; weak, and fine,, ‘This effect 


is greater in elements of higher atomic weight. The ratio of the kathode 
width to the anode width in the same series increases with the order 


diminished (between 40 mm. and 1: mm.). The kathode widening appears 
to be due to the higher concefitration ‘rotind the ‘kathode of ‘particles 
emitting ‘the arc lines. AS the pressure is redtited, this’region extends 
towards the anode. ‘According to ‘Goily, thie’ “greater the’ number 
of emitting particles the wider the ‘Alternatively the’ widenin; 
may be considered a8‘due to ‘an intermolecular field (Stark-Lo Stirdo 
effect). "The author gives Teasons for inclining to Gouy’s hypothesis. 
Spark lines commence sharply at’ the kathode; ‘they are’strong, but 
shorter than the ‘ate lines. ‘They only show Very feebly except 3 at the 
kathode. Other Spark lines appear at the kathode alone, and are shorter 
still. These are supposed to be due to doubly idnised “atoms.” “For 
metals éasily oxidised, Al, the spark lines appear at both électrodes, 
and gre stronger at the atiode. This is attributed to’ a film of oxide 
at the anode which might ‘increase anode’ fall ‘Of ‘potential. The 

spark lines were strong at an andde of zine covered with a film’ of oxide 
artificially, Bands are developed ‘in the middle’ of the arc’ with’ weak 
currents : Mi the middle and at the anode with ‘strong currents. - Flame 
lines appear to come from particles uniformly’ distributed ; arc lines 
from the neighbourhood of the kathode, and spatk lines from the kathode 
or from particles leaving the anode wheat the’ tAeta is ‘easily oxidised: 
[See Abstract 1149 (1923).) 


Sector-Dise' Used in Aw Becker and 
F.'W. Warburton, (Optical Soc. of America, J. Sei. Inst. 7. 
pp. 127-141; Jan., 1023.)—The energy 'in’an X-ray» beam entering an 
ionisation chamber may ‘be varied by changing the current Waa the 
tube or’ by decreasing the cross-sectional area of the slit: which imi 
the ‘beam. ‘There are seridus objections to. both these methods. The 
authors now demonstrate’ that the rotating sector disc: can be: used to 
vary the energy entering’ an ionisation chamber’ provided the speed of 
rotation of the disc is properly chosen. The best speed is’0+65 to 0+85 
or 1:15 to 1- 85 times the number of cycles ‘per second furnished to the 


X-ray ‘tube. Assuming that the énergy in a uniform X-tay beam is 


directly proportional to its area, the law of the sector disc holds for X-rays 
1153. Relativistic ‘Redies ‘InDoublets, pan the 
J. B. Green. (Phys. Rev) 21. pp. 397-401, April; 1923.)+-The screening 
constant in the relativity formula for X-ray L-doublet separations has been 
computed from the wave-lengths for elements of atomic number 74 to 
92, in two ways, (1) using the complete formula, and (2) using only the 
first three terms (Sommerfeld’s formula). . The second calculation is found 
to give values more nearly independent of atomic the 
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to Be: in of. Bob's. 
. principle; ‘a: suggestion “by him that ‘in ‘suchla series:no term:should:be 
which is smallersthan thé: energy: radiated: by! an-electron: per 
revolution;‘as calculated:on-the classical theory.» The wave-length nieasure- 
ments; are not yer accurate enough: to: decide ‘the .question 


is of ana: Basing, through Matter 
G.H H. Hen enderson. (Ro Proc, 102, 96-506, an, 1, 1923,)— 
comes, unhomogencous, towards the end, as 
wn that this straggling,” is much, grea at from 
theary, [see Abstract: 2420 In the 
away. 
and the.Schumann pho; plate about. 5 om., be yond ; these 
tances were, measured to 0:1 mm. Absdrbing. sheets, 
were,.placed, before the the, air. was, out, and the bea 
of, a-tays which. passed through the. slit was deflected by.a magnetic. 
When there was no absorbing screen the normal deflected and undeflected 
bands :were obtained ;,there was no appreciable sign of a band between 
the, .a; mica. sheet. equivalent, to. 1- 42 cm. of air a very, faint 
appeared between, the. deflected and undeflected 
and as. the thickness;of the mica was: increased, the. telative. intensity ‘of 
this middle, band ingreased,. becoming equal to, that of the deflected band 
at.about 3 mm, emergent range, When the emergent range was, less 
than about 2-5 cm, the separation became so ‘great that contrast ceased 
to be a disturbing factor, and the middle band was exactly midway between 
the: other ‘two. (It seems. probable. that the middle band» is: due to 
a-particles;' which ‘have’ gained. an ‘electron, and are; singly charged. 
The) undeflected: band: has also been observed with, low emergent range, 
when the magnetic field was kept on all the time ; this ‘seems to be due 
to.a gain of another electron by the swiftly moving particles, which are 
diverted into uncharged! helium atoms. . Rutherford.has informed the 
author; that a recent ‘systematic: counting: of the. scintillations on~a zinc 
_ Sulphide screen in the; region involved showed a maximum at the, midway 
point: between deflected and undeflected bands, when the remaining range 
mr.) \This:seems practically, to. decide, that the; middle band is 
_ due: to ‘singly. charged a-particles:. There was an appreciable darkening 
ofthe plate point corresponding to a velocity of 0:25. Vo.. .Apparently 
_ lower velocity ‘than has.no effect. on zinc-sulphide, screen; and 
$6’ has not previously been observed. If the middle band is due to singly 
charged particles the minimum velocity is at least as low as 0:15 Vo. 
The*hypothesis*that the particles easily. lose and gain electrons; 
ear'the end of their range, offers a reasonable explanation. of 
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the slit, was, about 5 
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gS) 
it | join of Alumininy Me Silicon A Portevit 
and | P..Ghevenard. (Comptes 176. 296-298 an. 29, 1923. 
an expansion, its” solution 
marked by. a. contraction. ‘The increase “fn “Ten 
with time shown, +0 follow similar curves 
each. the nenomena, 0 the” ‘com age- 


Jakob. (Zeits. Vereines deutsch. Ing. 67. pp. 126-127, Feb. 10, 1923.)— 
Different observers have found values of the. heat conductivity of magnesite, 
some of which are twenty times as large as others; it is suggested that 
in the former cases the sttucture is crystalline, and in the latter amorphous ; 
and it is shown that the change in conductivity with change of temperature 
follows the same path in the different obséryations as in.the-case of quartz 
‘while in the second. it rises. 


< 


1157. New Equations to. Determine al Specific Heats of Dry Saturated 
Vapours and Liquids at the Boiling-Point with Applications to Carbon Dioxide 
and Air. V. Fischer. (Zeits. techn, Physik, 4. 1. pp. 29-36, 1923.)— 
‘The author deduces equations for calculating C, and C, for a dry saturated 
vapour and_for the liquid at its boiling-poimt by. considering elementary — 
cycles on a pw diagram. The boundary curve separa separating the saturated 
vapour state from the gaseous and states. is ‘drawn, and cycles taken 
_on the right- and. left-hand branches of this curve, portions of the curve 
forming diagonals of the cyclic figures.” For. the constant pressure specific — 
heats. the cycle consists of. tw6 ‘changes“at constant pressure and two of 
constant. total“heat.~ For-the Constant volume specific heats the cycle 
consists of a change at constant pressure, a change at constant volume, and 
two with constant internal. energy. The equations thus obtained are 
used to calculate the. specific heats heats of carbon dioxide and air, and the 
values so obtain sréement with those deduced from other 


\Calewlation of the Specific. Heats of 

at the Boiling-Point.. V.iFischer.. techn. Physik, 4. (2, 
7276, 1923.)}-—In ‘this paper; which supplements a previous. contri- 
{see preceding Abstract}. the author. equation 


vapour is the difference of two equations, the one involving ¢»,, 
the‘other the specifie heat 6f the liquid at ‘the boiling-point, either of 
which suffieé for calculating: these: quantities. Analogoug equations & 
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the constant volume specific heats are also derived and a nomber of 
L.L. 


1159. Determination of the Specific Heats at the same Constant Pressure 
w the Liquid and Gaseous States of a Substance, V. Fischer. (Zeits. 
Physik, 4. 1, pp. 27-29, 1923,)—If a series of isoth ermals for unit 
temperature difference be drawn‘ on a “ Total Heat Me raped 

and these. be, cut by an isobar, the incremérit of J in 
along the isobar between two consecutive isothermals is the specific hea 
at constant pressure ) at their mean temperature. Or, if on’a (J, Pr 
diagram isothermals be drawn, the intercept on an isobar between con- 
secutive isothermals is ¢ Cp- ‘From a Mollier JS diagram for carbon dioxide 
the author calculates in this manner the values of cy at different tempera- 
tures and constructs as in the figure a cy-# diagram for isobars above and 
“TE will be’ seen from this that the isobars 


t 
¢ 
> 


te 


for pressures exceeding the critical pressure are continuous and show 
Vale which *maxitiim 4s’ smaller ‘the-(greater: the 
passage from the gaseous to'the liquid state. The point A corresponds 
‘to the’ Specific heat’ of the dry saturated vapour, B to that of the liquid 
at the boiling-point. For the same temperature, ‘the value of cy ‘far. the 
prossane, but for the liquid state. c, 
diminishes with rise of | ‘The author also shows how from the 
the isotherms for'a J, p diagram may be 


¥2. Vand 2. pp, 48-67, at 0°.C.. works 
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out-at +. '0+00032)' No perceptible: pitch ‘of the: 
frequencite 256 and’ 1924. Of ALD. 


Variation of Disthormancy with the of the Radiating 
Source, Brown (Phys; Rev, 21. pp:'103-106, Jan.) 1923)--The 
radiation ‘from “a ‘tubular electric: furnace was focused on. ‘a’ ‘sensitive 
electrical resistance element (1 mm. of. thin’ copper oxide). which 
forméd‘oné atin Wheatstone bridge, the resistance’ the element 
being 10,000 ohms,’ and its‘ température coefficient —0- 01 ohm 
The substance to be examined was interposed between the ‘furnace’ and 
the concave mirror which focused 'the radiation on ‘the’resistance element. 
The results show a decided increase of diathermancy with temper ture * 
for all substances examined except for clear rock-salt; and even this 

‘some increase. Moist air was examined by measuring the increased. 
transmission through a brass tube with rock-salt windows at each end 
when the air was pumped out of the tube, For furnace temperatures | 
of 400°, 700°, and 1000° C. the percentages ‘transmitted ‘are as follows : 
Water (0-6 mm.), 14-4, 24-8; rock-salt (11 mm. clear), 85-6, ‘87, 
89; white mica (1 mm.), 6, 14, 29; i lass (1-2 mm.), 10:6, 22, 40, A. 
column of moist air 2- ‘B metres long 06 taining 0-032 mm. of Paar 
absorbed 8°7 and 7: cent. of 510° 
tively. 


8, 


(Zeits,. techn. Physik, 4. 1. pp. 39-40, 1928:) Occasional 


ents’ on’, the’ heating of metal foil’ by high-frequency 


induction currents afforded peculiar and unexpected: fusion phenomenon 


Which is now described with illustrations for copper, brass, lead, silver, 
and tin. Experimental details are also included. “The general form of 


eee. as Measured by the Dynamic¢ and the Static Methods. A. W. Cc. 
(Am, Chem. Soc., J. 45. pp. 327-831, Feb., 1993.)—In the 
of the ‘boiling: nt of a ‘liquid, ‘suppose ‘that the’ liquid 
freshly condensed ‘on the thermometer bulb, where it remains ‘for but 
a few seconds, should even in part go over within these ‘few seconds to 
a liquid of different boiling-point, then the boiling-point observed would : 
bea of the average duration of sojourn of the molten condensed 
Sulphur upon thé ‘thermometer ‘bulb. Boiling-point Measuréments have 
therefore been made on thé same ‘sample of sulphur with the. 
platinurh-resistance), thermometer ‘using (a) the dyné 
itic method. Differences | of temperature of 0: at 450° could 
be detected, while pressure measuréments’ were Comparable within 
0-2" mm. of mercury. For (a). the ‘dynamic’ thethod the glass 
‘containing. the sulphur, was jacketed by a ‘Tesistance furnace at 
C., the projecting lower end’ being heated by gas. All the usual 
: utions in determining the sulphur boiling-point’ were taken. For 
b), the static method, the static [Smith and Menzies, Abstract 
(1911) was bmerged in @ bath of fuse 
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for; periods _of, minutes... with: a quiet surface inc comtact with ‘the ‘same 
specimen of vapour,.except for the kinetic: molecular interchange between 
yapour and liquid. When corrected to 760 mm. the; boiling-point,values 
obtained by the two methods (a) and (b) did not differ by more than 
0:02° C.. In, a, “discussion of : this .result,.the statement that» delay 
may oceur before anew. phase, freshly formed, reachesiits equilibrium 
constitution and properties, examined ;for ,the| cases of certain. liquids 
and vapours,, For example, Smith and Menzies, observed that adequately 
desiccated calomel is. without appreciable vapour pressure: at;352°..C., 
a \temperature at which ordinary,.calomel, shows: a: vapour pressure -of 
about mm, of mercury. 


4 164. Optical. P -yrometer, Retzow deu sck 

ee. 62. pp. 179-181, Feb, 24, 1923. the optical pyrometer, employing 
an incandescent lamp the filament of which is placed in front of an opening 
in the furnace, is described, with the methods of obtaining a balance in 
the portions of the field of yiew illuminated by, the lamp. and by, the 
furnace, . Experiments, to determine the. effect, of, the distance between 
‘the pyrometer,, and the furnace are, ‘described, and it, is shown, that sth 
distance. fan be, increased to, 2 or even 3. metres without loss of. 


pyrometer i is considered, and experiments. lescribed on the effects pro- 
duced by water-vapour and CO, in this space. There is very 


one ‘of ‘which is. a. standard, ‘The. standard. 
Possess to the ‘full. the precision of the comparative calorimetric measure- 
: ts and must be a Quantity of heat, Of the two available standards, 
‘mechanical and electrical, the electrical is unquestionably of preponderant 
actical value. A single. practised observer. with . good apparatus | can 

ey all the work alone if the ‘calorimeter temperature is read. electri frically ; 
very simply if a potentiometer be used... A. better way, for 
filled ed. calorimeters, and heatings ot over five, in length, is. to 
culate the average calorimeter. temperature uring the, heating by 
means. of observations made immediately before and after. The author 
gives a of the indirect method for finding the thermal 
head, and points out that the analysis is useful in giving an idea of the 
‘sources of error and the precautions. that must be taken if there is a 
initial thermal, head ; a difference between calorimeter and jacket, 
OF, if the, jacket. temperature changes. If the jacket is electrically heated 
as to. give, a nearly, adiabatic method, its a will, be as important A 

7 2 e Jag in. the calorimeter. When the curren is first turned i into the 

heater the resulting change of temperature ‘of the wire will gens all; 

sm an initial change of resistance, and th value of the first.few secon 
will be different from that measured. The question. of dealing, with 
‘unsteady, batteries, and how the best results are obtained by some dej 
from ‘standard procedure, is discussed. The author considers that, 
‘po ential’ terminals ‘should not. be at ends ‘of r¢ 
yu ide the calori imete ether, at 4 point 
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“generated in’ the’ leatl wire‘ between it:and ‘edtials: that 
lowing: from the ‘wire:to ‘the calorimeter. The errors connected with the 
leads: and: the» precautions to» be::taken relative te these: dre described 
Trans. 18.: pp. Dise., 199-203; Dee., 1922) 
A detailed description is.given.of. the, apparatus employed by°the author — 
for. iquefying helium and for attaining extremely: low’ :temperatures»by 
evaporation ofthe liquid. The author considers that the’ lowest 
‘temperature ‘hitherto attained by stich ‘means: is'some ‘hundredths ‘of a 
“(Faraday-Soc,, ‘Trans, 18% Disc) 199+ 
1922:)++A: detailed ‘description is given! of the apparatus ‘and 
methods employed in the Leiden cryogenic ‘laboratory for mei pI 
Of ‘inclading® air; nitroas oxide, «methane, neon;*hydrogen; and 
‘helium. “Cryostats ‘wherein extrethely' low - 
tained constant» to within @-01° by: means'of liquefied gases, ¢.g/ inydro- 
‘gen, ‘helium, and ‘neon are! oot T. 
Generation: - and: | Utilisation - Golds ten! Ww. Porter. 
(Faraday Soc:,:Erans, 18::pp: -139+143 ; Disc,,.199-203; Dec» 1922:)++ 
‘The )thermodynamics of the,:production of;.cold. by: throttle: expansion 
is briefly discussed. It is pointed out that in the case of expansion 
of gas through a ‘throttle, in addition: to: température, 
there is in Most cases Afid-‘prfobably in‘ all(¢dses;also sminimum 
temperature at which cooling’ takes’ place.; Inthe case-of carbon dioxide, 
this minimum temperature'is about +/24° C.j:for a’ pressure! about half 
the critical, Liquid: carbon dioxide in :this:tegion :behaves-very nearly 
as'a: perfect» gas. The various: equations ‘of state: lead ‘to ‘the conclu- 
sions: ‘that at any one pressure theresate: two inversion temperatures if 
anyvat all, and that above’a certain» pressure heating! passing thtough 
a is the universal’ Tule:at: ‘Experimental values 
conform Dieterici’s equation, cthindified: as! regards the power ‘of y 
‘andy have the sighificanice “the: reduced tion 
1169. ial Method of Liquefaction and Practical Applications 
‘Temperatures: BK. ‘Trans.' 18. 
p: 205-218" Dec., 1922. Engi 114. pp: 
0; Oct.’ 20; extraction of ‘oxygen from’ air by 
vation oxide, and Hanipsin’s; Linde’s; Cla tide’s, andthe’ Jeffries-Norton 
for the liquefaction and fractionatibn of ait are briefly described. 
‘cost’ 1d.” per the'‘cost’ of Oxygen prodiiced ticed “ih 


(plant producitig ‘cub. ‘ft. hour is"193" ‘pet! cub: 
while ‘iti plant 9000 cad. "Ft: “of “oxygen” hour the’ cost 
Would ' Be 6d? 1000 wer ts "were ‘workéd" inter- 
the oxygen" produced “by the small plant would be 
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278: and by the large plant 6s. 34. per-1000 cub. ft.,! the: costs in 
case: being ‘for gas into: holder. In: metallic’ Dewar flasks: of | 25: 
capacity and upwards; the ‘loss of liquid’ oxygen ‘due»to;ordinary: evapo- 
ration.does not exceed 5 % in 24 hours. The application of compressed 
oxygen in various directions is briefly referred to. ae ace 
in’ this’ country is about 300,000,000 ‘cub, ft., of which about 96% is 
used ‘for industrial purposes, principally metal! cutting, which absorbs 
about 60% of the output; , which ‘utilisés 
Weater-Gas and Coke-Oven Gas. G. Claude. ».(Faraday Soc., ‘Trans. 
pp. 219-223; Disc., 264-273, Dec., 1922. Engineering, 114. pp. we 
507); 1922,)—A’ plant for manufacturing. hydrogen by’ the 


Carbon. ‘monoxide, together with all, the nitrogen - contained in the 
original gas, and of 85% purity, can ‘be readily produced at: the same 
time. ~The process requires compression.,of .the:.gas ‘to. 15-30 atmo- 
spheres. The application of the process to coke-oven gas will effect 
recovery of behzol ‘and ethylene.’ A plant suitable for the production 
The The: Heylandt Liquid Air Plant. A. (Fe 
Soc., ‘Trans. 18.: pp. 2404242; Disc.;| 264-273, Dec., 1922.)—The plant 
for ths peodhetion af. described. The 
Special feature-of the plant 'is the use.of an expansion engine in place 
of the refrigerating and other pre-cooling devices: customarily employed. 
‘The: cooling effect:achieved by expansion starting with the same: initial 
temperature:ig more than double: that given by. Linde’s 
small ‘plant absorbs: 1-4 kw:h: “per litre of liquid: oxygen of purity 
96-98 % ‘produced or 1-26 kw-h. per litre of liquid air containing 85 % 
of oxygen. The efficiency of liquefaction is about 20%; 20 litres of 

in other forms of plant is from 10 to 15 %. Liquid air plants 
at 200 atmosphetes’ pressure, while plants for producing gaseous 


oxygen.operate..at from 40. to 60. atmospheres... The capacities of the 
former range from 1 litre per hour upwards, and of the latter from 70 
| 


“1172, The Production of Liquid. fe on. A. 
Griffiths. (Faraday, Soc, Trans. 18. 224-239; Disc, 264-273, 
Dec,,, 1922,)—Various. types of vessels for containing. liquid oxygen to 
be, used. for. purposes. of breathing in. aeroplanes, etc.,, at high altitudes 
are, described...; These. include containers insulated. with. materials of 
low, thermal conductivity, and vacuum, insulated, containers, inclndi 
glass; in, and, metal containexs.. Of the .absorbents, charcoal and 
silica, gel, employed, for removing residual,gases from, the. vacuum jacket, 
the,,former, while, the,,more,efficient,. suffers from the: disadvantage, of 
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about ‘only half: the absorbing: “power ofthe. latter. Precautions 
observed ‘in exhausting the) vacuunl interspace. are, briefly, di 
The rate. of lo’s of liquid -exygen ftom; commercial, vessels, amounts to 
%: per day; in. the case: of wesselof capacity, while .in 
the 'casés -ofyvesselg of and 24 litres(capacity the. respective..daily 

‘briefly discussed ng the teak 
of ‘the! vessel; conduction: through residual gas, and radiation, transfer 
betweén::the walls: By the! use of: a radiation shield, the leakage, of 
may be reduced by about 15%. The Heylandt 


vaporiser and a form of vaporiser due to the author, in which the rate 
of evaporation’ of liquid oxygen controlled. by:the area: of; contact 
between the outside ‘of’ the; containing ‘vessel anid. a copper pad.jcarried 
by a flexible diaphragm adjustable by a screw and described; > The.‘* British 
Oxygen’ laboratory plant, ‘a plant built by the Liquid. Air and Rescue 
Syndicate, and employing: an. expansion engine; and..a portable. plant 
nee producing »liquid. oxygen, are. briefly 


pp. Disc. 264-273, . Dec.,., 1922.)--The. auth 
magnitudes of some of the possible sources. of, error, in. the 0 
of the. of, cold, means a 


| ‘Materials nity. 
Farada Soc,,. Trans. 18, 2-258 Dec., 7922.)— 
data relating to ‘materials for ‘parposes of ‘cold 
insulation have been determined : Expanded rubber (soft variety) 
0-059 to 0-12 c.g.s. unit ; (hard variety), density, 0°17 c.g.s. 

0: c.g.5. thermal conductivity of clippings’ packed 

to" the “Cubic” unit, and packed -cubic 
ot, 0: 00010 ‘unit ; balsa’ wood density, tO 8+ 6" Ibs: per 
jie foot ; thermal conductivity, 0-000113 to ‘unit; 
 fibves of King Australis (wood) : thermal conductivity, 0-000117 C.g.8. 
‘Ths. to’ cubit foot’: eek grass’ mats : “*hermal 
Packed Ibs. to the cubic foot, 0: 0001085 ‘when 
ed ‘13: “4 TBs: ‘to ‘the ‘cubic foot,’ 0-000117 6.g.8: unit; conupressed 
eat: density, 20 Ibs. ‘pet’ cubic foot ; ‘thermal ‘conductivity of 
mer, 0000176 C.g.s. peat ‘treated’ with ‘bituminous material and 

>. 197-199! “Disc.; 199-203, Dec. following ate’ the 
hysical ‘data’ ‘peldting to” ‘Chloritle': boiling-point atmid- 
spheric presstite, “125° "latent heat’at 0° C.) 93''7°cals. per 
specific heat of liquid at — 30°C.,.0-348 and at 40°C., 0/413" the : 
VOL, XXVI.—a.— 1923. 
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“heat of the -valpour similarly 46 
‘golume of liquid ‘is grm. at» ~+ 30°C» and 
¥- 189 per“grm!at° 30%; the «specific saturated 
Vapour is 207 per grm per!grm; at’ +" 20%:C.; 
‘the’ critical temperature is 190° C., atid ‘the éritical pressure!is 64 atmo: 

‘tefrigerating. plants it is important’ to:keeprethyl chloride 


Temperature’ of ‘the: Vapour Arising from: a: Solution, » 
‘Scirebers “(Zeits. techn. | Physik, 
‘assertion in 1822 that the temperature of the vapour arising frotn a boiling 
‘sohition was that ‘of the solvént boiling under tle same préssute was ‘a 
for controversy “arid experiment among: certain: physicists. of the 
‘last century?” ‘This’ ‘arose* through the difficulty of conception of a 
pore of temperature at the surface separating the solution fromm 
the vapourand the lack of experimental precautions to eliminate possible 
in “the observation of the temperature oF Thé aithor 


‘are’ Himiniated Fataday’s® assertion ‘experimentally 


‘Regularities in Velocities of Evaporation. W. Herz. (Zeits. 


e expressed. by. the formula G = 7! 

the weight, ‘the ‘absolute temperature, ha bs 
value for every su the normal: Doiling-point T, thus 
at the bor ing-point.. are to, one. another as 


Akad. Wiss,.Berlin, Ber. 27. pp, 424-436, 
‘surfaces covered with lamp-black or, pla cin, 
of yaxious, thicknesses. was measured, both as regards 
nad also.with reference to,the partial, radiation from the 
up ‘The results obtained, which are.s 
show. the su bstances tested, if in 


in the, ,portion,of the. spectrum, 
for emission..and absorption. 
in, large, portion. of, the. 
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employing ethyl chloride: as a refrigerating: agent}. mixtures of ethyl 
 ¢hloride with large ‘proportions ‘of: methyl bromide are! ‘non-inflammable. 
3 
compounds ;.,and relations, are found, such -as that in homologous series. 
‘Ehese~ velocities. ancrease,. with the. molecular ,weight, and. also .when 
i 
2 
rat appeared . ble 


indi 1179. _ Velocity Sound in Sea Water. E. B. henson. (Ph 
Rév. sity of So 1923 a Se 18,800 
waters of Block Island Sound, New York, at'0-3°C., 
‘the vélocity 6f sotiiid Was to be’ 1483's ‘by determinir 
‘the ‘time forthe ‘sound ‘wave \prodticed by the’ explosion (Of 
to" tach’ of hydrophories’ axichored’ at' Widely Separated ‘poit 
‘and the’ distance ‘travelled ¢ach case! depth: varied’ ‘from 
50 “mnétres:” ‘The resiilts ‘from ‘the five indepet 
‘for each of four bombs: ‘all ie within per cent. Of the ‘average. 
AuTHOR 
"$3, 1928: 140 reports were received’ from observers’ in 
‘the British Isles.’ these} "Heatly Gile-third ‘stated’ ‘that espite’ careftil 
Tistenitig nd ‘sound ‘was heard that appeated’due 6’ the | losion. 
ofthe positive adhd negative reports ig Studie thé thost 
‘Hotable feature is the entire absence of positive from the 
of the English Midlands. With regard to E a 

appeats that fhe Sotind ‘was repofted’ so"far off as” ‘em. 
600 kin and’'700 ki: to 6f Oldebroek’:’ ‘whereas ‘no single 
observation’ was: teported “in a zone ‘betweeh thé radii of 
about 180" kin! “Confirmation” ofthe existence’ of a” silerit 
region” was accordingly once’ more obtaitied’ Further, the times which 
‘the sound waves’ ‘took ‘to ‘teach ‘Various distances aren’ ‘thiost"cases longer | 
‘thati they would"Be for normal’ prop: 
‘the casé’of the Biggit’ Hill (Kent) record obtained’ by "Tucker, the 
fitst “effect idicateda speed! of ‘nearly fout ‘times’ that of sound in air: 
“This was’ ‘atttibited ‘to’ Propagation “through” ‘the water the’ 


6: —Thé shortest Sound ‘which’ had’ up 
prot to Dieckaaiin In the present investigation sound waves 
‘hive been: produted whose was ‘as Short 0-970 ' 'The 
method of ‘thése’ sHortsound’ ‘waves superiitipose’ on 
@ direct-current arc a ‘high“frequenty oscillation’ of which’ the peak value 
Of Current Was ‘smaller than’ the curtent of thé'are? ‘Thus’the’arc current 
Was midde’ to at’ d frequency’ ¢quab'tothe frequency of the 
‘oscillating’ current’ and ‘thé “are! ‘becothes "a ‘source ‘of ‘sound. "The ‘high 
frequency ‘oscillations’ Were produced "by ieans*of ‘a thermionic’ valve 
“with” suitable cifcuit, this oscillator ‘being ‘capable’ ‘of ‘producing electro- 
ic wavelengths between’ and” "The measurement 
of the Wa ve“léhgth of the sotind was Made by of diffraction’ 
‘two’ ‘Being ‘used with “periods of" nim. and'0-60 mm. sound 
Waves” focuséd°Gn ’ mirror, then’ inva “beam on 
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to the grating, then on another focused the sound 
on to a pressure apparatus for detecting the sound waves according to 


where p is the gtating period, a whole ‘number,.A the ai 
‘ose 0d 68 the ca through which the grating must be rotated from 
ingidence.. in, order ; to; get, the, maximum on, the 
apparatus., -yelocity of sound can calculated from the 

formula. a= where a is the velocity of sound, c; the velocity 
i and..A, the electrical wave-length, The general result is that 
for. acoustical waye-lengths- from 1-71 mm. to 0-17 mm. is 


oni. The Control of Pressure in a Reed Bos, Z. Carriére. (J. de 
le Radium, 4, pp..11-17, Jan., 1923.)—The. phonic turbine 
some instantaneous, measurement pa pressure for a mass of air 
in, a state of vibration, and the present per describes an application 
this thod to a, reed box [see. 603 ({1922)]. The apparatus 
1183. RN. Ghosh. “Phil, Mag. pp. 315-316, 
Feb.,. 1923.)-—In.. India there are many drums which, are musical and, 
like kettledrums, may be.used.with stringed instruments,. These. differ 


glance; at, an. Indian drum shows that the load per unit, area varies as 

we: pass outwards from. the. centre. .. The. mature: of the vibration where 
power: of, the, distance from the .centre.is here mathematically deter- 
mined. ;In the first case, surface density inversely as radius, the partials 
do not form an harmonic series, the chief effect of the variable loading 
_Bpoa absolute pitch membrane. In the second 


255,,.Feb,..24,. 1923.)-—-R. Paget’s . skilfully demonstrated lecture 
October, .18,.. 1922; [Abstract 1187, (1923)],..is not less. 

giving avery simple account of . the. nature and. formation of 
sounds than as showing.how far-reaching and, diverse.:are the 
applications of multiple resonance in acoustics, . The work of C..V. Boys 
in /1890.and.that of Callender and Tucker in..1918 are then referred to. 
Following the last-named experiments, E;.J, Paris showed: how it was 
possible, by. tuning the.components of.a, double resonator, to obtain a 
resonance,.curye in which those, of the components almost, coalesce. 
Thus, instead,of the single sharp,,peak,.as obtained from one resonant 
component, there occur, two slightly, separated peaks with very. little 
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edrums.in two 2 ts:,.(1), They are.Joaded, over a central 
a zone, and they have harmonic i It. is well known that the 
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almost: ‘flat-topped: peak im ‘the: resonance curve. The present» author 
y developed a form of multiple resonator for: the recording 

systeth the! Gramophone! Co.):(Ltd.,: Hayes. This} had almost::a 
uniform: response: Over: four octaves vibrations: per sec.). 
Perhaps: multiple resonance! will! account for the remarkable évennéss 
Hlot-W ire: Microphons S. Tucker.).(Roy. 
Soo.) 71, 184+137,, Jan.,5, 1923,)-—-The. hot- 
wire microphone was.éssentially a war. invention, | It-has since developed 
into an instrument not only for detection, but also for measurement of 
sound and vibratory motion. It was.-first \designed..to detect:enemy 
consisted essentially of a:box or chamber, in one wall.of which 
small, opening made, When; the, explosive .wave arrives at this 
opening, and makes there:a small excess pressure; a blast of air is projected 
into.the'box. In the:path of this blast a: very fine platinum wire grid jis 
mounted, and: by: means; of, an. electric-current the grid is heated to low 
incandescence: The effect. of the: blast’ is.then to cool the wire, lower 
its electrical resistance,and so affect instruments (such as galvanometers: 
of suitable type) that a clear indication. of the -blast,.is, demonstrated. 
The blasts produced follow faithfully the pressure: variations; and these 
are dependent: onthe nature of ‘the source of ‘the disturbance. Hence 
the.record obtained:is an. indication of the character of am explosion 
and reveals the fact! that heavy. explosions consist in; the main of very 
low-frequency sounds made up of a highly-damped: train. of .waves. 
Amid ‘various sounds, traffic, conversation, rustling ‘of wind in: trees, 
distant rifle and: gun. fire, the hot-wire:microphone was shown, to ignore 
all but. the low-frequency gun fire. «The: paper is: illustrated. by over 
fifty'idiagrams, views, and photographic records. These render clear 


1186, Electrophonographic Method of A Blondel.” 
(Comptes. Rendus, 175. pp. 1871-1374, Dec. 26, 1922.)—The author 
has elaborated a method of registering sounds which employs one or 
more microphones along with the Blondel oscillograph {see Abstract 2088 
(1902)). . The method has been employed in the study of resonance in 
the microphones themselves, of the vibrations of rods and of bells above 
and below water, and for the recording of the sound of pistol shots. 
This. method was therefore available at the beginning of the war for 


111. pp. 21-23, Jan. 6, 1923. Substance of lecture delivered at Univ. 
Coll., Oct., 1922.)—Observations made by the author on his own breathed ~ 
vowel sounds, indicated that in every case the oral cavity as a whole, 

from larynx. to lips, actually gives two simultaneous resonances for each 
_ vowel sound. .It appeared that these pairs of resonant notes are not 
quite fixed in pitch for any one vowel sound, but might vary over three © 
or four semitones, without a very appreciable change in the character ™ 
of the vowel. 
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hat, earth, sofa,:up; calm; not; all, no;who, put; all 
‘as’ uttered by the! author: Ail these resonances:are included between 
‘8042 2680: perssecond:: -Taking the:vowels in) the above iorder,:we 
shave at>first the‘ two. resonances. at. the «xtreme jimits,’ then the higher 
-ones fall and the lowéfGnes ‘on ‘the whole: rise for‘a time,:and then ‘they 
-also'fall near:'the end» of the series. confirmation of the theory’ the 
author has formed that fhese: resonances. are due to ‘the associated: cavities 
(or coupled vibrators) of the mouth and pharynx, resonators have been 
formed in ‘to tespond ‘to the ‘pitches ‘needed for: the “various 
vowels, and ‘the vowels| are then obtained /by ‘breathing’ through: ‘them. 
The two cavities may be wither ia seriés'or in parallels 
Minimuin Audible’ of Soult Swan. 

pp‘'425-441, May, 1923.)--After reviewing various previous 
dnvestigations at some length, thedtthor' describes his own’ plan carefully 
artangéd to obviate the possibility of errors inherent ‘in them. ‘The source 
‘Of séund ‘consisted of a citcular aluminium ‘diaphragm, free at the edges, 
vibrating ina circular aperture in) the door: of the room, the diaphragm 
“being attached to one prong ‘ofa tuning fork outside The 
time of décay of the sound ‘was measured by astop-watch so arranged that 
-record at the instant’ the source of sound was stopped; and 
‘continued to record until stopped by the observer when the residual sound 

inthe roont reached the limit of andibility. was then calculated ‘what 

‘was the limit of minimum audible energy in ergs. per'sq/cm. per second 
for a number of pitches and’ for two observers, indicated: ‘by: ‘M and N, 
highest result given is'6 x 10-5 ergs. cm.7? sec.—? fora sound 
per second ‘heatd “by ‘The lowest result \is°7 10770 ‘ergs. 

sound Of 493° per second, heard: by 
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electro-technology. ‘The author states ‘that the practical units have 
nothing to do with the c.g.s. units, e.g. according | to Griineisen and 
Giebe 1 is not = 10° c.g.s., but 1-00051, Section 3 criticises 
dimensional formula, while the. connection between electric and magnetic 


for magnetic. ind the, volt. = 10%, Section 


ELECTRICITY AND. MAGNETISM. 


1189. Electric and Magnetic Units. ¥. J. 


‘Zeits, 44. pp: 22, 1923 


Abstract 259, (1923)], and is. not intended to contradict th shefe S 
posals but to affirm that. these,should actually be used in pln re 
Section. student. difficulties with. respect, to “units are. considered, ¢ 


How can a student understand that c.g.s. units of two, kinds are possible 


for ,every. electrical. quantity, unless he be instructed‘as, to the arbitrary 
assumptions ?., Section. 2 considers, units from, the standpoint . of practical 


units is discussed in author. considers. a convenient uni 


deals: with the ab: ectric constant an permeability, ‘Emde 
heartily recommends  Wallot's: proposals to, all interested in both theory 


and practice. 


Wallot’ has caiisibtited 1d the’ ‘suggestions 'made by Emde, 
which deal mainly with minor points, viz. the mass system, and the 


assertion that physical:equations are’ statements ‘with:réspect to. physical 


quantities... He asserts that when the twoconvictions dre compatible; 


vis) that the content of a physical equation does:mot depend:on the acci- 


dentalchoice ‘of the system of units; and that one can: calculate 
with numbers, ‘then must' ‘certain pow ixproducts of certain: quantities 
be «dimension less;#z. certain equations of:units This is.the 
kernel of ‘the: whole*theory of: ‘with 


176; pp.i288-241, Jan. 22, 1923:)—A tensor analysis 


is *advanced* ino support: of. Einstein's ‘contention;. that Weyl’s. electro- 
‘magnetic’'theory does not: constitute! an. advance: towards’ the. solution 


4191, Dimes’ of Electric: Fores: of: @ Moving: Charge 
Theory: Ey Hackett. *(Phys. Rev!:2l. pp: 465-472; April; 1923,)-—~ 
The author describes a simplified method of:determining the lines:of force 


moving electric charge, on the emission theory of Page and’ Bateman; 


This theory supposes: that ‘the :chatge: emits/streams. of: elements: which 


_ move with id light; and constitute:the lines of forces: It:leada 
+6 a“vector equation for the directions of emission. By transformation 
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a simpler vector equation is derived from which the solutions previously 
given for variable rectilinear and uniform circular motion are more easily 
obtained. These solutions are both shown to conform, each in a special 


1192. Functions with Multiplicative Periods. J. Kens, 
(Phys. Rev. 21. pp. 186-194, Feb., 1923. )—Has reference to potential 
Physik 4. 1, pp. 14-18, 1923.)—Criticises the work of Rossetti and Miller 
on the current produced by a Holtz machine and gives an accotint of 
results obtained with a machine similar to that used by Rossetti. The 
ents lead to a characteristic formula for the current strength J, : 
viz. vB/(W’[n + W,). B is the potential difference between the coatings, 
E the electromotive force, (E = vB) W” is the internal resistance for ” 


1194. The Electric’ Field: of w. 
Rogowski. (Archiv f. Elektrot. 12. pp. 1-15, March 10, 1923.)—A 
mathematical article dealing with the field in the neighbourhood of the 


9195. Lichtenberg’s Figures as Related. to ded: 
(Elek. u. Maschinenbau, 41: pp. 97-99; Disc.; 99-100, 
Feb. 11, 1923.)—-Figures similar to: those discovered by: Lichtenberg can 
be produced: by placing discharging electrodes directly on the sensitive 
film of a photographic plate, which is then developed. The figure obtained 
depends on the sign of the charge, the voltage, the rate at which this is 
applied, the material used, the composition and the pressure of the gas, 
and the dielectric constant of the insulating plate. The figures are of 
some pathological interest, since similar figures are sometimes found on 


the skin of persons struck by lightning; they sometimes appearias a 


disturbing effect’ in X-ray practice, and may! be used.in the study. of 
cases that occur im high-tension work, the corona, the most suitable! form 
for high-tension: insulators, etc... .They also)may give a simple method 
of measuring high voltages; as to photograph’ them would not greatly 
alter the electrical relations in the circuit in the same way that the ordinary 
method of measuring the length of a spark in parallel does. Pedersen 
has’ evolved..a method for measuring very short:times by means of these 
figutés, ‘ard Bizold discovered ‘electric .waves in .wiresi with ‘their: help 
seventeen: ‘years: before Hertz discovered them: The. figures are: due to 
the: ionisation produced in the gas by rapidly, moving ions and electrons 
when: the: discharge takes place, and the difference between their form 
at 
ALN, AL 
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G. Reboul and Blet.* (Comptes® Rendus, 


attention, and: which becainie inent in’ a recent ion 
[see Abstract 1149 '(1921)] concerning feeble’ conductors, “The ‘experi- 
ments ate fully described and “are easy to repeat. Tn an ‘opaque box: 
whose ebonite lid is furnished with two piston’ electrodes, a ‘photographic 
pate is placed and ‘above it a transparent plate with parallel faces, such 
a quartz plate 3 mm. thick.” The two electrodes ‘rest on the latter 
and are connected either to the terminals of an electrostatic machine or 
of @ battery of small accumulators, or of an induction coil, means being 
for varying’ the electric tension. Different periods are employed 
the following three aspects’ described and accompanied ‘by diagrams : 

(1) About’ the ‘positive pole ‘aré a series of concentric “and equidistant 
circles, generally three or four in number, but considerably increased 


for Very long periods. “This explanation for this phenomenon. i is identica: 
with that given by ‘Cornu for the haloés’ of ‘thick ‘plates, ‘and from the 
distati¢e ‘between two the ‘fefractive index’ of the ‘plate may be 
calculated. This experiment provides a rapid means of determining — 
_Tefractive indices. Other sources of light may be. used, such as. the 
mercury’ are. (2) By changing’ the tension which produces the ‘electric: 
discharge, the concentric’ circles ‘may disappear, and be replaced bya 

seties of sharp’ Circular spots of the equal diameter sépatated from each 

and distributed without any apparent law. The | 
only On the thickness of the plate ‘and on ‘its’ ‘index of refracti | 
aspect appears’ due to a 'pericil of rays having the form circular 
whose apex is at the upper face of the plate and whose angle is the limiting 

anglé: Here again the ‘limiting angle and "refractive index of the plate 
may ‘be ‘calculated. -(3) Finally, if the ‘plate is crystalline and a further 
change of tension’ ‘be ‘made, ‘a figure is obtained whdse shape depends 


ay critical at 11: ‘yolts, and. ionisation ¢ 0! mercury, 
444-456, March, .1923.)—-It, is: shown: thats the author’s theory of 
ionisation by collision (see. ‘‘ lonisation by Collision;’’) Townsend) in-which 
the principal effects attributed to ionisation of:molecules of gas by impacts 
of electrons: and, 
VOL, XXVI.—A,— 1923. 1109 
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explanation of the principal properties of the, dis discharge betwee: 
parallel plates, the glow discharge, from surface, and 
development of the smaller plates:,,, The paper 


locity of rays. for When, 1 
> vacuum, is increased for obtaining the maximum brightness of figures 
the screen, and, the velocities of the kathode. ray 
augmented, ‘the . electrica ion is. ‘Much, more. ‘sensitive. than 
.CCO e been, based upon. this bebavionr 
in which. ‘the magnetic and efiects are produced in vertical, an 
horizontal. directions respectively, Photographic figures can then 1 
obtained the pencil, of, kathod: of specimens are include 
in, the, Paper acity with, alterations. in vacuum 


of. Currents, R. Gans, (Ann, d. Physik, 
"BP. Dec. 12, 1922.)—Giyen. ‘the geometrical arrangement 
of the electrodes. in. an. evacuated. electron, tube, the temperature, of the 
lowing kathode, and the p.d, between anode and kathode, it is required 
to firid the potential distribution, and + ‘strength. From. the 
otential distribution the. spacial. distributi ion. the field. strength and 
of the charge, as well as that of the energy density, fae. Since and 
the ¢ characteris of the tube.can, then be, obtained fr function 
expressing the current. strength in terms of, the pad. The present paper 

oF theory. relative the above, assuming the ; tem, to. be oylindr 

and neglect impacts reflection Fadia 


ich, will with in a paper. 
(1908) ‘and 700 (1921,)) 
Glow-Lamp ier. | (Zeits. techn. Physik, 4. 1.°pp. 
 9923.)—The bulb’ of the lamp ot carbon filament) well cl 
and dried strip of tinfoil fastened the outside, filament and 
forming the’ plates’ of a condenser, The “tinfoil is ‘connected 
'gtaduated ‘electros: meter) the. case. ‘of 


Soutce of poteritial ‘2000. ng the 
supply atid’ noting’ the’ de -of electrometer 
| is séen to increase when the lamp is switched on (d.c. or a.c, may be 
‘Negative iohs:pass-to théintier side of the glass: bulb; the effective 
capacity’ bf:the lamp:as a'condenser being increased. Emission of positive 
joms «can ‘also: be: demonstrated by! connecting electrometer::case 
initially ++ voltage :supply.:- The ‘rate ‘of emission cain be: studied 
temperatures of the: ‘filament: by ‘including adjustable 


coms. 
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the lamp:sircuit; oAcsimpler method: of procedune.is ¢earth 
the case of the’ electrometer "andcharge:the leaf! with an electrified -sod, 
when. the! potential of ‘the leaf gradually: falls; on’ switching ‘on; the, Jamp, 
The.choice’ of method depends on*the relative capacities.of the electro: 
meter’ and lamp. ‘Curves:aré given showing variation).of 
potential of electrometer ledf, with> of the 
flamertt tnd! fortwo types of sd} 

> £202. ‘Soldion of the Representative Differential Equation of the Triode 
Oscillator. E. V. Appleton and W. M. H. Greaves. (Phil. Mag. 45. 
pp 4) Maren, 1923:)The equation considered is dapat? +. 
+ 0, ‘where -f(v)'is°& Series! in:  Pétiodio sotutions: are 
Eleciron-Emitting: Source in: Crossed: Electric. and Magnetic, Fields.,,.O.. 
Richardson: and ‘Ri Chandhuri {Phil Mag,. 45. pp. 337-352, 
2923. known: that the passage of electron-currents in. vacuum 
tubés is: stopped the :application: of comparatively weak . magnetic 
fields: in’ directions: perpendicular: tothe electric intensity.» Lf,. 
trace ‘of gas ‘be atimitted, so that the vacuum is no longer. perfect, the 


current: will flow again, ‘although magnitude will in. general. be 3 


obtained in the absence of the magnetic field... The most,inter- 
esting results of the present investigation are 
madgnitrides Of the ‘currents in ‘the the proportiorial: 

these‘curténits with the ‘gas préssures, and ttie relative. magnitudes: of the 
effects air! and‘in nitrogen: ‘These data would seem adequate to'settle 
the nature ofi*the phenomena’ in lits main outlines. “The fact: that the 


are'of similar magnitude ‘iri air’ and: nittogen suggests 


that’ the ‘formation'of heavy ions relatively unimportant factor... If 
it were important;wé should’expect the éfféct toibe much more marked, 
in’ ait: 'sinée oxygen is’ a°much’ more ‘electronegative gas: than: nitrogen. 
This leads to the conclusion that the’ passage of the currents in the magnetic 
field ‘is ‘a test of a\collisidn' between an electron! a gas: molecule simply, 
and’not of ‘collision which: ‘results in}combination of the two to: form ‘a, 
heavy ‘ion. The proportionality between the residual ‘current; and the 
gas pressure seems at first sight a difficulty on this view, on the ground 
that? of More than dne ‘collision :is'réquired for an. electron 


to ‘the ‘anode: This siggests that the’ effect might beséxpected:to 


increase more the first‘power of ‘the pressure, It is: prob-. 


able, ‘however; that ‘this’ view the phendniena is ‘too! superficial: 


first Cdllision will readily decide the fate of the electron, “because “it puts 
it in’ ai ‘condition Which prevents it from being “returned to the kathode 
by the ‘magneti¢ field!‘ Since the’ experimients'deal with a steady; state,, 
there’ is ‘no opportinity for indefinite accumulation ‘of eléctrons or ions 
in the field; ‘so thatthe only alternative’is’ for the electron to: reach:ithe 
andéde.” If ‘the gas” ‘is ‘dnadequate to’ ensure this by medns of 
collisions, it' seems likely thatthe! electrons present ‘in the space will cause: 
a'readjustment of the electric such a way'as to make this possible: 
On this’ View,’ the currents tothe anode iia magnetic’ field will: be pro-: 
portional ‘to the’ ‘of collision, ‘and ‘therefore propor- 
tidfial tothe gas préssiifé) for actdal magnitudes: 


‘ 
& 
rex 
¥ 
* 
q 
“<3 
5% 
Z 
> 
2 
4 


498 SCIENCE ABSTRACTS: 


view. © On the assumption that the occurrence of a-single collision. .is 
gffficient to determine the passage of an eléctron’to ‘the anode.an estimate 
4s given for the value of the mean free path of an electron im the gas... If 
this interpretation of the phenomena is substantiated by further experi- 
ménts, it would seem that the’ method mighti be! used ‘to: compare and 
208. G. 


1204. Goupled-V bration Systems of Single Frequency, Kalihne, 
d. Physik, 69. 6. pp. 439-472, Dec. 19, 1922.) —This is the con- 
tinuation of an investigation of which the first instalment appeared in 
1913 [see Abstract 327 (1914)]. The treatment is mathematical, and 
after obtaining the simultaneous differential equations of motion and 
dewving the auxiliary equation, the conditions are sought which ‘will. 
give & single frequency. | A special feature is the various possible couplings 
that are‘dealt with. “Thus thres types of ‘simple ‘coupling are recognised; 
viz, Magnetic or acceleration coupling, current or friction coupling, and 
electric’ or force coupling.. There are then three cases in each of which 
two of the simple couplings are present, and lastly:a seventh case in which 
all three are present. These unusual cases, especially those of mixed 
couplings, are mathematically — numerical 
‘Obtained and‘ tabulated. 


1205. Selective Electric: in. pp 
Romanoff. (Ann. d. Physik; 69. 2. pp. 125-146, Nov. 2, 1922, Paper 
read before a meeting of the Moscow Phys. Gesell.;- March, 1917.)—A 
method is here described ‘by means of which the absorption of electric — 
waves in small quantities of fluid can be determined, A thermo-element — 
is constructed for: registering the heating of the fluid which been 
caused ‘by the absorption of the. electric: waves; this is a convenient 
method and: free from the influence: of troublesome induction currents. 
series is investigated and, in the ‘wave interval from A/2 = 285 mm; to 

(Comptes; Rendus, 176. ppi.471-473,, Feb...19, 1923.)—In the, generation 
of oscillations: by means of sparks, well. known, that 
the performance is improved by. placing the spark-gap in a, blast of air, — 
day conning the to ‘whe pice 
coal-gas; etc. The author describes.a typeof generator embodying both 
these principles ; the spark :takes place in an ‘atmosphere of hydrogen, 
_ which: is rapidly circulated: so as to constitute an extinguishing: blast. 
At ‘first ‘the: circulation ‘was’ obtained closed. vessel hy means of a 
special: compressor, but~ the improvement; in, efficiency obtained. was 
hardly sufficient to justify the very considerable complication of apparatus. 
A later form, however, employing as one: of the» electrodes. a.disc rotating 
at ayspeed of from 3000 to 4000 rip.m, ina chamber hermetically sealed, 
and containing, the gas, Water 
cooling enables continuous. operation --over: long. sare 
VOL, XXVI.——A.— 1923. we - 
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given of the watts per ampere necessary to produce.various high-fre 
(1) A> mercury interruptor: working in 
alcohol; (2) the spark-gap ‘with specially) rotated, gas, (3) the: spark-gap 
with the rotating disc in a gas. It is seen that for small: values.of the 

“ELECTRICAL. ‘PROPERTIES: NS] "RUMEN 


Filament Type: Ws. Gase., (Am. Electrochem, Soc., Trans. 39. 
pp. 423-428; -Disc., 428; 1921,)}—-Records the discovery of photoelectric 
effects. from certain oxide-coated filaments of‘some high-vacuum Western 
Electtic andion bulbs... Calcium, barium, and strontium: oxide: cells 
made, but. the. two latter, were: principally . used... The, 
current is proportional to the light intensity. ‘The current for average 
sunlight is: 100:to 150 micro-amperes. 


1208. Hall. Bfject and Specifia ‘of Metal, Films. wc. 
Steinberg. (Phys.Rev. 21. pp. .22-29, Jan,, 1923.)——Work. done. by 
Wait on films of silver deposited chemically [see Abstract..209 (1923)}, is 
extended to films of silvef; copper, and. iron obtained. by evaporation. in 
vacuum.'..The films were deposited on a microscope slide by drawing 
an electrically heated filament to and fro. over the slide, in a vacuum of 
0-001 mm.-of mercury, at a distance less than the mean;free path. Details 
Values were found, for the.Hall coefficient and 

the specific resistance of films with. thicknesses; from 20,to200 The 
Hall coefficients of silver and copper films were ‘respectively. 41 and 11 
per cent. less than the bulk values, but that of iron was increased by 
about 500 per cent. The specific resistances were from. 15.to 57 times the 
values for the’solid metals. The-Hall-effectis proportional to the. field 
intensity in silver and copper; but this holds: for iron only up to 10,000 
gauss, indicating that the maximum intensity of magnetisation in iron 
films is only half as great as in solid iron. X-ray analysis by a method | 
described. by Hull. [Abstract 380. (1918)] showed that films of silver and 
iron have the same crystal structure as the bulk metals,. In these films 


1209. An Application of the Bleciron Theory to the Halt Effect, 
Eldridge. (Phys. Rev. 2. pp. 131-142, Feb., 1923.)-It is: generally. 
supposed that the simple electron theory of conduction leads to a negative 
coefficient for this.effect and that the positive coefficients found for many. 
metals are anomalous, But if we suppose the free path instead of the. 
free time of motion of the electrons to be independent of the velocity, : 
then in, the case of sstvopic conductors, the effect..comes out zero.- 
Considering the group of. electrons, having .a. given speed immediately. 
after collision with molecules, those, moving with the electric field’ E will. 
be retarded and.will be: more deflected by a magnetic field H than those 
moving against E, giving a. positive coefficient, but electrons moving at: 
right angles to both and H will give.a negative. coefficient, and assuming. 
dineetions: the, elect far. and, 
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théréfore for all, isfoundto be zero. By slight modification of the assump- 
tions’ of ‘the simple: theory, “either. positivecor negative coefficients » 
ednductivity are discussed!) x» ai wi AUTHORe 
| 1210. Theory of the Hall Effect prey Related Effects for Several M : 
E. H. Hall. (Nat. Acad. Sci., Proc. 9. pp. 41-46, Feb., 1923.)—A 
theory is. sketched: iwhich relates the Hall effect, R, with the Ettings- 
hausen (P), Nernst (Q), and Leduc (S) effects. Two transverse streams 
of electrons: ‘are’ supposed ‘to exist’ in the metal plate\;one of thésé: ton- 
sists of electrons which would of themselves ‘set Up a‘negative Hall 
coeffitient Ry, and the other consists:df assdtiated -¢lectrons with positive 
coefficient The ‘two effects would ‘not: in: general: be» The 
valiie Gf Ry'is-given ‘by (6+28d'x) whered and 
the mean path ‘of the free‘electrons at 0° Cand ‘vas the’ number of atoms 
per the length the ‘meam free’ path at temperature T, 
the spetifie conductivity of the metal and: hy 
R, is: found from: R = “Ry and R, are compared with 
the e.m.f.’s of two cells in opposition. The Ettingshausen effect is 
explained as heating effect at'one side ofthe ‘plate caused the’com- 
bination’ of free electrons with iolis,-and'a cooling effect at theiother side 
caused by’ ionisation. The condition: of equilibrium “between the: two 
effects is expressed by the equation (R — where is the 
thermal conductivity of the’plate and A is the number of calories required 
to free Ife electrons. Values found for' tange from to 40 for the seven 
metals: Cu, Au; Ag; Al; Ni, ‘Pd, and ‘Pt. author has worked out a 
relation between - e Hall and:Nernst effects; and:one relating the Leduc 
tile Stove mictaly, Tittle; to: ELA. 
Variation with Temperature of the Constant of Bensne 
Acetone, and ‘Glycerine; “W.Graffandet. 4i'oPhysik, 
pp. 225-249, Feb. 15, 1923.)}—A method for determining’ the. 
the’ dielectric constants of substances of: various temperatures, ‘correct 
to 0-005, by means of electrical oscillations between coupled’ circuits is 
briefly ‘described. In the case of benzene, determinationsywere made 
between’ 5° C: and 80°.C., while in the cases of acetone and glycerine, 
values the’ dielectric’ coristants were’ made at’ temperatures ‘between 
32-0°C. and 54°0°C., and!—°32°C; 99-+2° C. respectively... For 
iquid benzene, the results are in agreement with the values found by 
ardi, except that the sudden rise-in the value of the dielectric cétistant 
_ Observed! by the latter as the température fell just above the*nielting- 
point was not observed in the case of the present: experiments. « ‘No 
evidence of’ the existence dipoles’ in ‘benzene was’ obtained,’ The 
results for acetone were of the same general nature as‘ those obtained 
in’ the case’ of ‘benzene, fall of temperatute produc producing a ‘linear’ increase 
in “the ‘value Of the dielectric constant. The function {e+ 8)T/(€ +'2)d 
is not, as required by Debye’s theory, ‘a ‘linear function of the’ temipera- 
turé. - No eviderice’ of the existence’ of dipoles in the ‘liquid: is obtained 
by interpreting the results by means of Debye's'theory or that developed 
by Gans’andIsnardi.’ The apparent’ existence of dipoles is attributable 
_ to molécular association occurring in’the liquid. ‘In the ease’ of glycerine; 


aM | 
| 
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temperatire from C, ‘to! abdtit 
more ‘slowly “with ‘increasing “temperature: ; The results, do ‘afford 
evidence ‘of’the existence of dipoles in ‘glycerine, but’ these very. probably 
do“ecéur, their existetice being indicated by the: occurrence of ‘anomalous 
dispetsion in’ the’ liquid: The’ results support the Clausius-Mosotti rule 
Of the constane ‘Of'the ‘expression’ (€+"1)/(e + the respective varia. 
tiotis’ of this expression in ‘the tase of’ benzene, \acetone,: 

‘to. 7+2%} and.1+78:%, these. being 
stiialler ‘than the! deviations: shown’ by ‘the’ and 


Capacity: of a Thin. Wire Coil. having a Large 
Numberof Windings, and ithe Dependence; of the Factor in. the Thomson 
Equation'én the Magnitude of the Additional Capacity. E,Marx and A. 
Karolus. (Phys. Zeits. 24. pp. 67-70, Feb. 1, 1923.)—-For purposes 
of: measuring. the resistances. of coils. possessing great. self-induction, the 
usual :processes: involving: bridge arrangements. are inapplicable, and. 7 
oscillation: method :has-to.be adopted.,... This not only..demands.,specia 
precautions, but is dependent on the availability of the. Thomson. formula 
VLC. The ‘method described» gets sovér ‘both’ types, of 
éoniplication,* atid very full apparatus: details with iHustrative diagrams 
are included. °The*‘principles: of: the arrangements employed. are. as 
follows: (1) is:coupled so loose: with:that-to.be measured 
thatthe oscillation’ frequency of the latter is not. appreciably influenced. 
2) “By ‘change of frequency of the:cufrent,the:tension-in the primary 
‘is kept‘constant andthe maximum tension in the other ogil evaluated. 
(3) Different supplementary capacities are: conjunction with 
thé ‘unknowsi:" (4) The tension measurement at the primary;and s 
eéils' found” by ‘means. of: a ‘high ohm: -valve-voltmeter, arrangement | 
using a highly sensitive mirror galvanometer,. measurement. 
is imadé "Tables of data,are given... 


“1213. Actuation of Spark Coils by Condenser Discharges. Sie 
(Zeits. techn. Physik, 4. 3. pp. 127-128; 1923:)--Starke [Abstract. 2017 
(1922)} has described a_method for operating. spark coils by means of 
condenser distharges. “Similar methods have been used by ‘the present 
author for several years. In the first apparatus used. a small coil (whose 
normal spark ‘Jength-with a hammer break was about.12 mm.) was con- 
nected with five 2-yfd. condensers which were charged by means of a 
interrupter from volt supply. In this way the spark 
was increased to about 22 mm., and ‘the spark was strotiger and 
than before. A larger apparatus made use of a coil ‘of 7-5 cm? 
spark: Tength, -with which 100 ‘2-nfd- were connected, 
“rota g interrupter with ‘blades dipping’ into “mercury being “used | 
and were obtained with this apparatus, using 
 220-volt supply The ot of the method to sets of higher 
On thee Measurement of Self-Induction as. ‘High 
Frequency. V.Yiostalo. (Comptes Rendus, 176. pp,)576-578,, Feb. 26, 
1923.)—The coefficient of self-induction at high frequency of a coil cannot 
accuracy. It is “modified)(by, the: pellicular effect, 
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the axis of the coil [see Abstract 457 (1910)]. ‘On the other hand, the 
capacity of the coil itself produces an, apparent increase of its own 
induction. ‘These effects are much less. pronounced when. the: frequency. 
is low, but when: this approaches the resonance frequency of the coil, 
he current no longer preserves a constant intensity throughout the coil 
and so produces a consequent modification of the self-induction...The 
present investigation concerns the self-induction of coils of. different 
forms using the frequencies of radio-telegraphy, with the object of deducing 
the limits of application of the Thomson formula and so enabling the 
wave-lengths of the oscillating-currents to be calculated. It is then 
demonstrated that the electrotheter employed by Bjerknes for the study 
i.  (Zeits. techn. Physik; 4. 1. pp. 11-14, 1923.)—The author 
describes experiments on a phenomenon observed by Johnsen-Rahbek 
that when a conducting plate is laid on a partial conductor and the system — 
traversed by an electric current there exists between the plates. a. force 
of electrostatic ‘attraction: .To measure this ‘effect a brass plate about, 
20 sqi'cm. in area is suspended from one arm of a balance, its underside 
being in contact with a plate of the material to be,investigated. A sheet 
of Al foil’ is cemented to the lower surface of the material, and the circuit 
through the plates completed: through a battery, galvanometer, and 
resistance. When the current is passed the balance is. gradually loaded 
until the brass plate separates from the material... The results. are not 
consistent for the same material»and the same applied potential, varying _ 
with the condition of the surfaces and the way in which they are brought — 
into contact, “A table of average values is given in the paper. The 
following data from this: table ‘show the average order of the effect: 


— — 


‘1 x 10-% amp|| 1670v.| polished 
1079 < 600v. polished 
‘4x 10-8 smooth 
‘6x 10-8 smooth 


whose axis a metal contact rod could be moved it was possible to raise 


216. Application of 3 to the 
tion ‘of the Inductive Powers of Solid Bodies. ‘L. Bouchet, (Comptes 
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176; pp. 877-880; Feb. 4, 1923:)—-In. a previous: paper the author 


ductors being separated by air [Abstract 554 .(1923)],. This apparatus 
has now’ been adapted for the: determination of the inductive powers of 
solid ‘insulators, e.g. glass, rubber, and ‘paraffin: The attractions have 
been determined as functions of the potential | differences between the 
two conductors separated by the insulators in question. The inductive 
powers have then been evaluated, the data obtained being in good. agree- 
ment-with corresponding data by other physicists, e.g. 7-8 for glass 
(Curie, 7-6), and 2-3 for paraffin (Malclés' and. Floquet, 2-3), Rubber 
was found to possess greatly varying values according to the admixed 

4917; “Voltmeter, J. R, ‘Clarke. Sat. 19. 
pe 27-32, Jan., 1923,)—Corona occurs at a lower voltage when the wire 
is negative than when it is positive. If F be the voltage gradient at the © 
surface of a wire of radius a, then F = A® (1 + B/*/ Pa), where A and B 
are constants and # the density of the gas in which the discharge takes 
place. If the wire be’sutrourided by a co-axial cylinder of radius 6, then 


sparking being prevented. ‘It:is found that rods or tubes are preferable 
to. wires, as the diameter may be considerable. Two methods can be 
employed, for measuring corona voltage. The first, which is rather 
expensive, is to mount cylinder and rod in an air-tight case. The rod is 
connected to one terminal of a high-voltage generator, and the cylinder 
to the other, and the pressure (and so the density of the density of the air) 
is adjusted till corona just starts. The second method is to mount cylinder 
and rod in air, rods of varying radii being employed for the different 
voltages, the current being adjusted through the primary of the high- 
voltage so sai corona always just forms. The voltmeter 


Type of Oscilloscope. RL. Hopwood. Soc., 
J. 19. pp. 338-34, Jan., 1923.)—This instrument, called an “ Ondoscope ” 

by the author, isan oscilloscope so mounted that it.can be rotated about 
an axis parallel to the tube and thus used for obtaining the “ current- 
time:* curve of ‘a high-tension discharge apparatus; and,)if the applied 
voltage exceeds the ionising voltage of the oscilloscope tube, is suitable 
for any alternating or fluctuating current. It can be. used on circuits 
from 200 volts up to: 250,000 volts or more, and will give the current 
Moullin, (Inst. El. Eng., J. 61. ppi:205-303,; Disc., 304-307, Feb., 1923,) 
—The. conditions suitable:for constructing a) 
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voltineter’ from (a triode! rectifier “dre! discussed and ‘two; distinct forms 
of completed: thermionic woltmeter sdéscribed « [sed also Abstracts 
(1922): and “Abstract 57s: (1923)]\: Théspower absorbed» by .a 
réctifier’ is’ discussed’ ‘theoretically and a. description: is given-of the 
experimental methods of measuring the effective resistances of a thermionic 
voltmeter. Possible ‘causes ‘of ‘frequency errors in the: calibration’ of the 
voltmeter “are considered and the results of experiments are) quoted, 
showing ‘that ¢alibration‘made at low frequencies*is reliable. up to. at 
feast one millidn® periods per second:: Several typical: illustrations are 
given ‘of the -usés' Of the voltmeter in ‘measurements: at both high and 
low’ frequencies. | ‘In his teply' to the discussion; theeauthor points out 
that’ each instrument has to be calibrated with its own particular. valve— 
Hut different valves by the same manufacturer seem to repeat them- 
selves within 5 %. It is possi also that may change 
1220:° Vibyation’ “with Moving. 
R. Jones. (Physi Soc.; Proc...35. pp. 67-80, Feb.,..1923.)—In -the 
theory:of the vibration galvangmeter with one degree of freedom, certain 
specified conditions are assymed to,hold, viz. that the axis of suspension 
is rigid and-does not yield to foroes.tending. to produce lateral displace- 
ments, or, that the axis, if not, rigid, passes, through the centre of mass 
of the moving system and is a principal axis at that point. If these - 
conditions are not satisfied in a galvanometer, the instrument will 
show multiple resonance, /a circumstance: indicating the need for a 
more general theory. Accordingly the theory of vibrations of a system 
with two degrees of freedom is briefly given, expressions for théamplitudes 
9f the forced vibrations ate deduced, and the: conditidns for resonance 
ascertained. The’ results are then applied to “a galvanometer in which 
the moving system is asymmetrically hung on a laterally Yielding axis, 
and it is shown that the formula for the amplitude is Capable of repro- 
ducing with. fair accuracy the sensitivity curve of the galvanometer 
exhibiting multiple’ resonance.’ ‘Asymmetry always lowers the sensitivity 
of the resonance, and the loss can be ascertained by the help of the 
sensitivity . curve. The analogy to the vibrations’ in' coupled circuits 
is ‘out: ‘Reference ‘is made at the close’ to’ work by Kennelly 
oe Taylor ‘on properties of vibrating ‘telephone diaphragms in which 
are analogous to’ those in the vibration’ galvano- 
in a form that adopted 
The Kathode ve By Wood. Soe., 
“pp. 100-123 128-124, Feb.» 1928. News, 
given” form of ‘kathode-ray: oscillograph: which! -is of -a. low- 
and ‘is’ designed’ ina: ‘siniple and robust: form, The;main bulb 
‘drying ‘bulbs; pair of side: tubes :to 
support the electrodes of the deflecting plates are made. of glass, but /the 
remainder of the apparatus is made of brass. The various parts are 
Asily assembled dr taken ‘apart ‘and “rendered » airtightby\ means of 
fitting’ preased’ cdnical' joints. or flanges. An’ K-ray 
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The k Bit tungsten, or, lime-coated 
platinum, pre of flat spiral rays are on. to 


#:pinholeotube which..is: connected:as;anode and allows a:narrow ‘beam 
to,.emerge: adter/ passing | between patallel electrostati¢' electro- 
magnetic plates, to, phosphorescent screen:ior: 

plate at the base of the apparatus. A p.d. of about 3000 volts is applied 
between «the filament:: and: the ‘atiode: to;:accelerate’ the “With 
voltages: Apelow 1000. the: beam is ‘not sufficiently ‘intense to givé a:marked 
photographic. effect.) The low »-yoltage: :used renders: the: instrument 
considerably more sensitive than. the Dufour: oscillograph which! employs 
-60; 000 volts. :::Varions devices which hhave:been investigated for. intteasirig 
the intensity, the ‘beani: of rays ‘by: focusingsinclude’the ‘nse of concave 
kathodes,, surtounding’ the: ‘filament with':a> cylindrical’ sheath ':and 
application ef electromagnetic fields: ovFor ithe: photographic: records: the 
Maximum sensitiveness is obtained by the use of Schumann plates com> 
taining a proportion of calcium tungstate which phosphoresces with a 

«Mechanical, electrostatic, and: are. 
generating a.time axis on ‘the records. For: certain’ purposes’ this 
‘time: axisiis sinusoidal and for others. it «is 'rectilinear): Reference is made 
to applications) of thisoscillograph:to measurements“where other types 

for - Magnetic. Peopertios: of Short 
Bars.,: .. Fischer.. (Bureau of..Standards, Papers, No, 458. 
_pp..,513,-526, 1922, )-—Apparatus. and, method. are, described by means. of 
which, 10-cm, . bats. may..be. magnetically tested... A, reference bar is 
obtained,, the. properties .of . which are. determined . by. the ordinary 
methods... This. standard, bar and the, test,/bar..are, then placed in a 
an electromagnet the. pole-pieces of, which are joined 
‘by, the two. bars... Fest coils are wound on the.bars and connected to.a 
ballistic. galvanometer; .the indications, from standard. bar .furnish 
data for the magnetising forces,.and those from the sample bar give the 
corresponding inductions... Calibration curves and results given by. the 
method. are shown, | of, the, magnetising 
force. for a given induction. svods guibests Ge 
1223, “Form agudiic Balance. W. P. (inst; El : 
Eng., J. 61. pp. 161-166, Jan., 1923.)—The balance consists of a long 
beam. of ash with.a rigid \coil depending from-ene end. plane of the 
coil coincides with the motion of ,the:beam, and, the coil:has. two 

sides; which ,are,.arcs of concentric.circles with centre,on the knife 
edge: ;,The short sides are radial and: b cm,,long,: |The coil, contains ten 
turns, and .when, it carries 1,ampere: the lower ‘side, when.in 
unit field.is 2 idynei; The beam: arms are-of such lengths) that. this forge 
is, balanced. by .a «weight; -bamgm., for,any ‘field the intensity: is 
measured. -by, the number,,of mgms.) required: toxbring the.beam -to, zero. 
The use) of the: instrument, jis; exemplified: by, testing) the: distribution: of 
the.field along the pide and; efige bar: magnet; The: surface: of the 
magnet.is ndt.an, equipotentiah can ‘also, be 
employed, tooverify, Biot-Sa vart's. (Laplace's) i 
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9225. Stationary: Waves : om: Open-Ended’ A. Press (Inst. 
Bog. J. 61. pp. 405-406; ‘March, 1923.)—A mathematical: 
in which the inductance and capacity per unit length at distance from 
the centre of the coil are assumed to be of the form: Ly = L/¢(*), 
Cy = ¢(*) is. an arbitrary: function depending. on the 
geometry of the coil alone, Differential equations for the potential and 
current distribution along the coil are found, the solutions of which indicate 
coil, 
Jan. 13, 1923.)—The author traces the development of magnetic theory 
from that of Poisson, published.in 1820, to the present day. He con- 
siders that the theory that. the electron is also a magnetic’ doublet or 
magneton can be adapted to the Lewis-Langmuir theory of the cubical 
atom “non-ionised ’’»media the coupling force between atoms is 
due to: pairs of these magnetons (electrons); each pair corresponding to 
@ single valency bond. In metallic salts, which are formed by the union 
of positive and negative ions, the coupling between the atoms is 
fone’ due to electrostatic forces. ‘It does not appear obvious how 
Bohr-Sommerfeld theory can “explain diamagnétism, or the directed 
forces which hold crystal ‘lattices together.» It seems as if the atom must 
have a static structure; but Whittaker’s recent theory as modified by 
H:S. Allen gives a structure which is dynamical locally, but is essentially 
static at ranges comparable with molecular dimensions; it also gives 
- an explanation of the quantum relations between a colliding electron 
and the atom. Experiments on the occlusion of hydrogen by palladium, 
manganese and iron indicate that, in each case, an electronic system is 
produced ‘corresponding to the element whose atomic number’is one more 
than that of the occluding element; it is suggested that the H-electron 
etiters the Outer electron shell of the metallic atom, and so makes it resémble 
that’ of the metal standing next above it in’ the list. It is considered 


of the atom. HON, A. 
Magnetic Properties of as by Heat 
Treament Cheney. (Bureau of Standards, Papers, 
No. 463. —pp. 609-635, -1923.)—A series ol iron-carbon pe with ‘ 


carbon content varying from 0-018 to 1-60 per cent. was subjected to 
‘two’ kinds of heat treatment ; one group was first hardened by quenching 
guecessively “higher temperatures; another ‘set was annealed in’ vacuo. 
After each “heat treatment, magnetisation curves and hysteresis data 
‘were taken, and in, most cases:the magnetic property is' graphed with 
the drawing temperature. The hardened alloys’ when drawn 

‘successively higher temperatures showed marked changes in the normal 
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a method ge with paper (eee Abstract 1299 
€ magnetic tests indicate three distinct ranges: up to drawing- 
temperature 230° C;; from’ 260° to 450°; and from 470° to 700°, in 
which the’ constituents’ differ. in their magnetic. characteristics. . The 

bring out the marked sensitiveness of magnetic quantities 


“experiments. 
.to/vany slight changes of metallographio structure, and the necessity for 


very accurate control of heat treatment when mate haber are 


Change ‘Ag in Steals 
H. Scott. (Chem, and Met. Eng. 28. pp. 212-215, Jan. 31, 1923.)— 

The change point is ‘continuous, reaching. a maximum rate of change 
at 768°C. in the case of pure iron and. carbon. steels. When silicon 
and. .chromium steels are considered, modifications in the change 
ate found, which may render inapplicable the magnetic method for 
determination of hardening temperatures. Ac, is raised. 21°C. and 
Ar, 18° C. for each per cent. silicon added up to.at least 3%. Ace is 
lowered, 21°C, for the same increment. Chromium raises Ac, 11°C., 
and Ar, 6°C. for each 1 % addition up to about 7 %, above which thay 
are . Stationary. | But AC, is only lowered in the higher percentages. 
Ace occurs below Ac; for silicon steels above 1+2.% and chromium. steels 
above 2-5 %, When Acg occurs below Ac, the latter change is not 


“4229, The Phy of K Press. $81. 
pp. 213-214, Jan. 27, -1923.)—The has been written to direct. 
attention to the importance of the viside formula in bringing about 

dination in the essentials of the subject of hysteresis. Many of the 

ulties which Whitehead collected in his letter to the Electrical World 

of Nov..11, 1922, are stated by the present author to be explained if note 
is taken of some recent work in which'no less than two mechanical models 
of ‘hysteresis have been evolved [see Abstract 2 2 (1923)]. One of these 
is described and utilised in the discussion, Neglect of the Heaviside 
formula has ‘led to loss of proper emphasis, and it is remarked that in 
the ether itself there can be neither magnetic nor electric hysteresis proper, 
but such hysteretic phenomena as may be present at all, whether viscous 
ible by means of the model. H. Ho. 


$230. The Gyromagnetic Effect. (Roy. Soc., . 
Proc. 102. pp. 638-540, Feb. 1, 1923.)—Chattock and Bates have shown 
the gyromagnetic ratio ‘for fetro- magnetic substances to be nearly equal 
to me instead of 2mje as indicated’ by theory if rings of electrons only 
are involved. This can be explained by assuming certain constitutional 
properties of thé’ electron, but'a more satisfactory theory takes ‘account 
of the positive charges of the atom!’’ The'satutation intensity of yr is 
within a few per cent. of twice the fundamental quantum unit, ue 
Hence the férro-magnetism of iron ‘is probably ‘due to a pair of 


_ coplanar electron orbits; éach with single 


the’ positive nucleus is allotted another quanttm’ and’ turns in a ‘similar 
serise ‘to’ the ‘electrons, 
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the. total: Tatio given. by : 
4) where, capital Tettérs relér to. positive And 1étte 

électron ‘Por iron E = and’ Ms 56 and ‘the 
gytomagnetic’ ratio is‘ given by to: about) in 10,000. ‘Other 
quantam conditions ean made to but this ‘seems. the 
Magneton Number an Atom in Solution. Smith: 

45. Feb,,. 1923.)—The magnetic moment per 

molecule be calculated fromm the susceptibility, and the 
moment. gramme-atom for the’ métal found by subtracting’ di 

Magheti¢ moment per ‘grarhme-acid The measurement ‘of the 
Susceptibility of ‘cobalt’ chidride” were made! with’ an appatatus similar 
to'that used by Pascal [see Abstract 993 {1910)]. Phe volumie suscepti: 
bility of cobalt chloride‘is about 2 per cent.'less if alcoho! solutions than 
in’ ‘water solutions of the same “strength. ©The’ ‘magneton’ number for 
Cobalt as fond. “6, which agrees with found 


1232. Sun Spot yeas and. Terrestrial Magnetic ori= 
‘ental ‘Force Ranges 1911-1921. on Tie (Roy. Astron. Soc 
MN, 83; pp. 215-217, Jan., 1923.)—Stonyhurst data used in ‘the 

which is ‘made by means of a set of four smodthed curves, 
‘on monthly means, showing, with time as abscissa, the Neriaon 


the eleven, years of (a) sun-spot mean ; 40) hori- 
days; 


mean daily range, quiet days; (c), ditto, ditto, 
a days. minus quiet days. The general features,’ to which attention $ 
drawn: are that (6) shows a very regular annual ‘period, and also the 11-year 
. indicated by a regular tise and fall of the annual maxima and 
Minima ; {¢), follows the form of (b) from 1912 ‘to 1917 (the year ‘of sun- 
ee pot maximum), when, it Teaches its highest point, after which it becomes 
irregular until 1920 inclusive ; these features are reflected in (d) which, 
poate does not reach its highest oint until 19 19. Further ‘(@) shows 
remarkable coincidences with but. it. appears that, though the 
1 goincided in 1917, the max. magnetic disturbances preceded 
ding. of solar disturbance in 1916 and 1916 and 
1918, 1919, and 1920, coincidence again Dei reached i in 1921. 
¢ curve (d) also shows an outstanding dectease i in 1915 almost 
g with a rise to a’ secondary max. of —— ‘disturbances. 


Hislory, of the Compass, Wet mann Physik, 
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‘Magnetic, Measurements Maurain, ‘Comptes 
The..Waue-Form, of, “Duper, oils, for Deep. Therapy. 
be Réntgen...Soc., 28. Pps; 183-186, Qct., .1922.)--The. author 
Geseribes carried, out, upon his ,deep-therapy. apparatus. to 
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primary condenser is required. to annul oscillations in the 

circuit, (0). that these oscillations are necessarily harmful from. both. the 
therapeutic point of view and of injury to the tube, and (c) that a large 
gap in the neutral point in the secondary is necessary in order to ensure 
that the tube shall give out. hard rays. only.. Experiments with the 
authos’s !ddil-(arel -déstribed cthe: ‘results | as 
follows: (1) The use of a large capacity is needless in that it does not 
affect:the output, and) would.tend :to.give ostillations in, the tube were it 
not: for the smalinessjofithe currenteflowing.| [feobtainable; in -highet 
‘magnitude;' these: oscillations |:would,., however, be; iuseful., 42); A: large 
spark-gap in the secondary: cireuit.is undesirable, particularly, when placed 
incithe; ‘neutral. point. Relatively, small» rectifying cball-gaps, having 
certain capacity and/ placed -between., the. secondaries: and, the itube; are 

more effective, :(3).4 slow rate of interruption is, within, limits, probably: 
better from aitherapeutic point of view. 


of, of Tern 


‘Noe pp. 206-300, 1922. Extract) 


1238: ‘The Rontgen ‘Institute of the 
F. A. Buchholtz pp. 2004210, March 
a general description’ of ‘a Targé Siemens atid Halske (Multivolt)“deep- 
therapy installation! This‘ appatatus gives'a secondary ‘voltage’ of 220 
kv. and’ represents. the latest this ‘lass of work. ‘Tliustra‘ 
tioris’aré given’ of the apparatus ‘room, the dontrol toom, aid the treatment: 
room.” In the latter all’the high-tension connéctions and the tubes are 
eni¢losed in a latge lead chamber of 6mm: thickness except for the radiation 
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4239, Velocity of Formition of Precipitates: RiG. Boussu. 
Reisius, 176: PP. 93-95, Jan: 8, 1923.)—A method for studying the rate 
of formation of precipitates was developed, which consisted in allowing 
the precipitate to form in a solution already saturated with the body: to 
be studied. Into this ‘‘stop solution” is run a jet of two solutions, 
one already precipitated and one supersaturated. ‘When they are mixed, 
the precipitate is rapidly filtered off ‘and weighed. So long as.the ratio 
of volume’ of precipitating liquid/volume' of stop solution ‘is small, the 
_ precipitation can be stopped at any required point.‘ The precipitation 
of calcium as oxalate from solutions of nitrate of calcium and oxalic 

1240. Repetition Experiments Coninaion the Rubbing of the Walls 
of @ Vessel with a Glass Rod to Induce Crystallisation:, _R. Fricke. 
(Zeits, Elektrochem. 29. pp. 44-46, Jan. 1, 1923.)—The author has 
carried out the experiments now described 'as a reply to Dede’s polemic . 
[see Abstract 977 (1923)].. The fact, of crystallisation being produced 
in a solution by scratching the walls of the containing vessel, lends con- 
siderable support to the view that removal of the surface layer is the 
cause of such separation, and the author states the. phenomenon to 
occur much better with potassium bitartrate solution than with mag- 
nesium ammonium phosphate. By. using a solution saturated with COs, 
the course of the scratch can. be followed by a path of CO: bubbles, 
and this obtains whether glass, rubber, wood, iron, nickel, or other 
scratching agent be employed, In. consequence, the author opines, it 
not excluded that a fine glass suspension arising from glass friction 
may operate favourably by this. generation of new surface. Experi- 
ments jare now described to settle this question, using solutions con- 
taining sodium bitartrate and KCl. Violent shaking is found not to 
promote crystallisation, neither does a previously prepared glass sus- 
pension, nor the introduction of a glass rod which has been electrified. 
by rubbing with leather. Crystallisation, however, immediately com- 
mences when a glass tube is held immersed in the liquid and scratched 
by means of tongs. This experiment was repeated for various concen- 
trations of the solution and also for varying amounts of KCl. The glass 
particles so produced do not occasion turbidity, but fall to the floor of 
the vessel. The fresh surface generated and so deprived of the liquid 
layer for a short period appears to be the potent factor. The author _ 
was unable to obtain all Dede’s results, but ascribes his’ failures possibly 
to variations of conditions. H. H. Ho. 


7 1241. Behaviour of Ferric Hydrate in Presence of Water. S. Veil. 

(Comptes Rendus, 176. pp. 101-103, Jan. 8, 1923.)—Ferric hydrate has 

a composition which varies with the temperature of psec becoming 
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dehydrated: in the presence of water.» It was found by. means of magnetic 
measurements that two distinct phenomena are produced, dehydration 
anda modification of the ferric hydroxidé, so that the coefficient’ of 
activity of the oxide after final dehydration varies between 1} and ‘30, 
When ferric hydtate is precipitated’ from ferric chloride in the’ ‘cold; 
filtered and washed as rapidly as possible, and the hydrate calcined, 
the oxide lias a coefficient of activity'of 1.” ‘The hydroxide itself has a 
coefficient of activity of If this same hydroxide is heated in'a sealed 
tube to 120°C." 12 it” is almost ‘completely dehydrated. Its 


is 4-6. Whi the okide in dissolved’ id acid, by aid of: heat, 
and precipitated’ immediately after soltition, value ‘of the ‘coefficient 
of activity is the same as that obtained in thé If this hydroxide is 
heated in @ sealed'tube, the coefficient of activity risés to 26-5, and'that 
of the resulting oxide calcined ‘at 600° to ‘Similar results “were 
obtained, with hydroxide ‘and oxide formed ‘from the’nitrate.'” 


Electrochemical Aspects of Development. 
(Am! Electrochem. Soc,,Trans. 39. pp. 429-440, 1921.)— 
Discusses previous ‘work’ and’ ‘adds ‘information being’ developed at 
the research laboratory of the Eastman Kodak Compatiy. Discusses the 
physical chemistry of the development’ reactions, and points out the 
present’ regpretertd value of the measurements by electrical methods, 


esis Rendus, 176. pp. 95-98, Jan. 8, 1923. J—The Berthelot definition 
of normal acids, i.e. those which évolve 12-16 large calories, when 1 
equivalent ‘of acid and 1 equivalent of base in 2 litres are mixed, is dis- 
cussed. The ‘cases of no appreciable hydrolysis and a small amount of 
are examined, and the differences, in heats. of 


Bibli iography of Scientific Literature Relating (Bares 
rc fandands, Cie igton, 1923. ie 


(Phys, Soc., Proc. 39-48 ; Disc., 43-44, Dec., 1922,)—This paper 
relates to the heating of rubber when suddenly immersed in various 
vapours.. Measurements are;made.by coating alternate, thermo-electric 
junctions with a thin film of:rubber, plunging the junctions. into the 
vapour and. noting. the heating effect, using a galvanometer. .The results 
obtained.; with ,ether,,.benzene, . pyridine; ammonia,..water-vapour, and 
dry air.are given. When the rubber. is immersed in the. vapour a sudden 
heating occurs; followed by a gradual return; to normal as. the rubber 
becomes saturated with vapour. .On withdrawing, the ;rubber, a sudden 
cooling occurs followed by a gradual return to normal as the vapour 
evaporates... With dry. air.a cooling. effect is;noticed on immersion; and 
a. heating -effect on withdrawal. The,effect.is.compared with that. of 
water-vapour on cellulose where the heating of the cellulose is attributed 
to, the liberation of the. heat of. condensation. when the. water-vapour 
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the Inthe s¢aseofsrubber it-is:probablé that» 
part; of the heat:is produced by condensation of the: vapour that 
the ‘additional: heat,is: supplied: either by: iférm:'of) chemical union 
or by: the! formation ofia:solid ‘solution’ bétween Vapour:and: /The 
facts! prove:the: existence: of second phase. 
(1246. Anomalos : ‘Osmosis, mith Colloidal Membranes: Electrical 
Properties of the. Membrane System... Bartell and D. G. Carpenter. 
(J: Phys, Chem, Feb,; were pre: 
pared by pouring a) solution of collodion, over .a clean. mercury, surface. 
The. solution. ‘was: prepared by, diluting; 100, of .a.,solution of) 3.%; 
soluble, gun-cotton, im.-75.% ether and, :25 %- absolute; alcohol,; with; an 
equal.-- volume: pf; the ‘solvent, .and-allowing: the solyent, to evaporate 
slowly.., C. four -hours. were; required for, drying: so..as to produce 
a- membrane of medium: permeability. » A shorter drying period. produced 
more permeable; and, a, longer,,drying.. period .or higher ; temperatures 
less permeable, membranes. The membranes were then fitted between 
two glass .T. tubes of 15. mm. diameter, held. together by a 


The, osmose, values. were, ol for thirteen. different: salts, an acid, 

concentrations, 0-001, . Sides and 1-0. molecular. normal. 

using membrane in suspension. 

rate. Kal bears, 

to the electric: membrane’ "System." 

parchment _ paper, and ¢ a lowing. for or the electrical. orientations 

time factor. For exam - xample, the data, for the osmose of poi car- : 

-was pronounced for the curve obtained at the end of a 12-hours osmose. 
dit tq pittissd of 


brass clamp. 
The pressures were measured by, the of the, liquid in, calibrated, tubes. 
and .a base, sélectedto.show the relative ,inflyence,.of kation. and 
anion, valenge,, hydrolysis, of..salt, . weak..and strong. acid radical, 
| each. of these osmotic, systems..was 
The, sign of the membrane charge has been yin by cataphoresis, 
ed shows that. eee 
ay. 
effects obtained collo very similar ‘those 
of porcel ain, of skin, of calf’ bladder,. 
diff mt membrane systems, the results are very closely comparable. ‘. 
~~ It was shown that anomalous effects are related somewhat 
bonate atthe end of two-hour “period, ‘when ‘plotted against® St’ log 
(concentration of KsCO4) gave ‘N-Shaped ‘curve, while the N-shape 
This‘fact ‘makes.it appear probable that the process of: in 


Com of Colloidal Gels ‘Me Jd (oc? ‘Chim. 
ae: France, Bull. 33. pp. 36-48, theory is put forward 
that an’ irreversible gel; a8 for instance, silica in water, consists of two 
phases /in which “one ‘is givitig a sponge of ‘ultramicroseopic 
cellular ‘structure ‘which is probably crystalliné and contains the: pure 
solvent.” Such ‘material, when dry} has no tendency: to ‘re-form ‘gel. 
& reversible: gel ‘is considered ‘to ‘contain’ in addition at ‘least one’ other 
‘This’ is ‘described as ‘plasma’ and consists’ of’ a ‘solution ‘of the 

solid the liquid “occluded ‘by’ the solid ‘phase; giving’ molecules. or 
micelles which may be’ either crystalloid ‘or’ colloid’; and’ while ‘too ‘large 
to leave the ‘network® of solid, ‘yet they exert’ an appreciable ositiétic 
pressure towards'the édlvent: “Swelling of place‘on account 
VOL. XXVI.—a.— 1923. IVER 108 
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of ‘this predsure,-and equilibrium, ition reached ;whea 
this osmotic pressure balances the: cohesion: Measure, 
*have'shown that‘a complete parallelism. exists, between the. varia-. 
tions “of “the pressure constituent, of the:.plasma, 
of ‘gelatin gél which has-been» isolated: andi the swelling, power) of the. 
gel.’ If theosmotic pressure iof the: plasma:ds sufficiently, great the parti-. 
tions are broken; and ‘there results a:solutionsof the-gel ji in, which the two, 
the! case ‘of nitrocellulose:iand .cabutchouc, jit.is considered. that. 
the ‘variations’ in- viscosity: given by different fractions, after precipitation; 
frompsolation indicates: the: existencé»-of »sbluble,, on 
_ insoluble; or ‘Nitrocellulose :prepared. high, 
and! temperatures of nitration form respectively products:.of;low:, 
and high gelatinising power, giving solutions of low. and high viscosity 
which are -attributed to variations,in the.soluble.and: insoluble consti- 
tuents,) Aéigelsuch in,one,,sglyent, such; 
as alcohol-ether; ‘but :not in another solyent,, such. water, according, 
whether: it contains: any: soluble;element,which -can.form a, plasma. 
osmotic ipressure.:,.In the case,-of gum, arabic the. 
insoluble constituent is practically absent, so. that gelatinisation. is. at. a, 
minimum:: | With gum -teagacanth, (on the contrary,, the. insoluble con-, 
stituent gels without de Ne Re 
Salts in Dilute Solutions. Y. Sate T. Inouye, and Y, Nakatsuka. 
yp, 1-18, 1922.)—A number of methods are 
rm ition of ‘complex’ Salts 6tcurring on 
simple salts in solutions moré!‘ér less ‘diluted but 
‘cases where ‘stable complex ‘salt is 
1 the solution. “If ‘the formation of Saltoccurs’ in 
incom ‘“methods* Would ‘be 


sarily the result of complex salt formation. In studying’ the absorption : 
spectra of various colourless complex salts in the ultra-violet region, 
Shibata has ‘found ‘that thé ‘dbsorption spectrum ‘produced:by a 
salt ‘always “extefids’ to the’ origin’ of ‘tonget  wave-lengths: ; that 
produced ‘by’ ‘¢ither’ of the component salts, and furtherthe absorption 
ends ate’ shifted ‘more’ and” 
as ‘the number of components ina complex’ salt» is increased. 

mixed’ in’ "solution, “the “absorption ‘spectrum: ‘of “each mixture. being, 
photographed platé asing'thé quartz spectrograph.» The absorption 
spectrum of that “iniixturé’ which’ contains’ the largest: proportion of 

mplex salt is found to extend to the region of longest wave-lengths, 
‘results can ‘be’ based on’ such ‘measguréments. Experi- 
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components .having the so-called residual. affinity might be broken by 
the electric energy. As to methods other ‘than electrolytic, measure- 
ponents, more‘than one-half give fise to ‘the formation of @ complex 
salt tute 


oné Of ‘the components; ‘have, as 
cotiiplex ‘salt. Ini this edtegory, ‘the: case of NiCly-CoCls-has made; 
the ‘subject special study;'and it has been shown that:\the decolori-, 
sation which Occurs on’ mixing the salts in. asuitable, proportion arises: 
nierely’ from the ‘complementary tary relationi ofthe colours.iof the salts. dis-. 
solved, ‘and’ not from> the: formation of colourless: complex: salt. None, 
of the binary systems,’ containing ammonia‘or: ‘One.(of. thecom-; 
ponents and a salt having comparatively as high a‘ | 
tion as ‘the other, ‘been found: to form any complex salt; 
KI-Iy ‘hasbeen specially examined! and found, to give ‘rise’ 
tion of ‘KIg'even in very dilute solutions» The paper contains; 
data: in’ plate: of the ‘shea, 
$249) Sepavation into \Téotopes in het 
W.'D. Harkins ‘and 1° Madoreky/!: (Nature; 148). Feb. 3," 
‘305 “hours of repeated fractional ‘vaporisation from steel: 
trough’! ih Wacutin ‘atlow pressures; difference: of b unit ‘im ‘the: 
atomi¢ weiglit of merctiry has been obtained, without-other:cooling' than. 
‘py ice? ‘trotigh held 190 of anercury}:and another : 
apparatus’ has beet ‘constricted with a capacity: of 10 kilos,: ‘The: 
of ‘sépatation “was followed: by: means’ /of curves; due: to- 
Mulliken and and it the efficiency of 
«1250, Cored Crystals ds, E. Bain. (Chem: 
Met.. Eng Eng...28... pp- Jan, $0 solution. 
crystallises there i is often a steep gradient. of composition, 
to; the, outside of. the. grain, depending . “the dissimilar “composition 6 
liquid and solid, This, Sives, rise to, a diffused. X-ray pattern, since the’ 
spacing..of, the lines of the spectrum is unequal f for. different pores of ‘the’ 
crystal, in;copper-gold. alloys... diffuseness be removed com-" 
pletely. by annealing, when; diffusion, takes place and the solid. 
uniform, in. composition. t throu; shout. Intermetallic compounds: 
are usually . brittle: since. they. 
1251. Solid Bain. (Chem, and Met, Eng 
pp. 21-24; Jan. .3, 1923.)--0- -Brass..contains the face-centred. cu 
lattice “of copper. expanded up to 2.2, %,..in, linear, dimensions by. the. 
presenes-of 35 atoms per -cent.. zinc. .. B-Brass containing equal numbers , 
of: atomS-ef both elements gives,a body-centred cubic, lattice, in. which. 
atoms: are found, at: ‘the centre. of simple; cubes. of 
conversely; Further addition of zinc giyes.a,yrbrass with, a thomboh 


43 


lattice,:-whichi ‘has no. ductility. .,The a-brasses which , are, very, 
zine have ithe hexagonal lattice. of, zinc, With omnes, atoma 


face-centred. cubic lattice of copper, may, be:¢ 
up by diatoms percent. of tin;;.but,the; voluyme.expansion. of 
the lattice is,only one-half of that calculated: from the atomic _volum mes of, 
two, elements, showing (that there, is a definite attraction. between,, 
Cu and Sn whichis not. found between Cu and ering ties 
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“Phe presence of “aluminium tothe éxtent of 18-8 atoms. percent? 
éxpafids’ the’ face‘centred lattice of copper by: ‘only 0-91: sper cent.) this 
is' about’ diie“thitd: 6f ‘the Di 9 Jo yous 
onCadmiuti expands: the lattice of silver; bat by leas than ‘the caloulated 
amount} Zin¢’prodaces' @ ‘littear’ ‘shrinkage Of 1:36. percent, but’ this is 
greater than ‘the ‘calculated - ‘amount; again ‘suggesting ‘attraction 
between the wnlike .quor, (see ai gmetnoo 
Fron and manganese ‘give’ fitst' the’ body-cenitred lattioe of a-iron, with 
up 't'30' per “of atoms replaced by Mahganese then’ “faces 
centred’ lattice corresporiditig with’ atid” al mangahesd 
lattice, ‘probably ‘body-centréd; with’ iron replacing some 
\Pangsten” and’ iolybdenum,> although possessing’ a ‘body-centred 
cubié lattice like iton; do forma contitiious serie’ of ‘solid ‘solutions 
with it} ‘as the compotids WFe and MoFe: with ‘a ‘hexagonal lattice inter- 
vene at. intermediate’ Tungsten ‘and molybdenum 
however, with one another a continuous series of solid solutions of the 
body-centred type, the’ dimensions’ being” almost constant throtghout. 
Copper arid ‘nickel behave it a’ sithilariway; but have'a face-centred tabic 
lattice.’ Silver and gold ‘are sitnilar, the'diriensions ‘bf the lattice Varying 
only by ‘one-half per ¢ent? froniend to end ‘of thé 8éries? The lattices of 
coppér ‘and “gold differ ‘by nearly percent) im littear 
the intermediate’ solid: solutions: ‘are® densér ‘than *the values «calculated 
from: the ordinary: law of ‘Siggesting that uniliixe atoms can ibe! 
Enfluence: oft Struct on the Mechanical Properties of a Mixture.: 
A! Portevin, (Rev. de:Mét:: 20s pp. a: 
mechanical mixture of two: isotropic substances A: and B: having elastic: 
limits ‘atid Epymaximum. elastié Glongations® Gpymoduliof 
elasticity M, and My; ‘maximum strengths of R4 at: 
fracture of hardnesses A, where Ex >: Ey and: 
My, >-Mg/. The mechanical properties of a mixture of A and Bcontaining, 
in unit volume *B. and (1 — #)A for different arrangements of A and B 
is ‘We éxtample, if the sttuctute laminéllar then 


stigdted where “the force is 
ré ‘the’ Sttuctilte is 


The val jation of hardness compos studied ‘in ‘Ynore ‘detail? 

it is hown that” anges” in direction ‘of the’ hardness- composition’ 
curve may be, found ‘inside one-phase or two-phase fields’ at compositions 

“Preparation and Propert Of Tron Effects of! 
Carbon and the Mechanical’ Propertics‘of: Prive Iron: 
Neville afid’J. R. Cain.’ ot ‘Standatds, 4631 
411-443; 1922) Describes “in the’ opréparétion of a‘ seties 
very pure’ alloys’ ‘Gf ‘iron,’ atid “miangatiese, ‘andthe ‘effect: 

Of carboti and gariese (ftom T- ‘ofeach éléitient) on the ultimate’ 
strength, Brine hardness, “limit of" ‘elongation: “and 
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reduction of area of pure,.iton. Pure electrolytic ; viron electrically 
melted in vacuo | inyamagnesia-lined ,crucible, Carbon..is added) as an 
alloy of carbon and iron and,manganese.in. the. pure 
state, tothe molten metal: From the results of the-various tests.a series 
of eurves,are plotted. ,The effect of carbon.content is shown. by grouping 
— according: to. manganese, content and plotting, properties against carbon 

content, in each group. Similarly with manganese;.. grouping. according 
to carbon contents,; the.effects of which .are. allowed, for after, reference 
te.the former curves; . Gabon increases the ultimate Brinell 
hardness.and; to.ajless extent, the limit of ; and,reduces the 
ductility, up:to:4-%, .carbon,, Above: this the, values. for. the first three 
properties|.fall off. and. .those for, the, ductility; remain, fairly, constant. 
Mm increases the, ultimate, strength, limit, of proportionality, .and Brjnell 
hardness only slightly,,and has very little effect onductility. . he presence 

uPreparation and. Properties. Alloys. bs Effect 
Manganese on the Structure of: Alloys. of the, Inon-Carbon Sysiem: 
HS; Rawdon and F. Sillers,|Jr.; (Bureau.of Standards, Sci. Papers, 
No.-«464:! pp? effect: of hardening 
element.in'carbon steels, as distinct from: its. deoxidant and desulphurising 
effects; »is»studied in’ an -extensive: series. of alloys; in conjunction, with 
their: corresponding microstructures... Steels containing 0-1/6 %,, 
and.0-2% Mn, annealed normalised, are. included.’ ,; The: effect 
of Mn is described as a “ restraining” influence, pearlite having, even 
after annealing,a fine-grained ‘sorbitic structure, such as.results ordinarily 
wpon >more rapid | cooling. ‘This .is; accompanied by:ia corresponding 

increase:in. mechanical properties, .One per cent. of Mn: lowers. the 
éutectoid ratio from 0:78 % C. In annealed alloys Mn has 
no influence on .grain size, but.im normalised. alloys of high Mn. content 
the: grains 


(Zeits. f. Metallkunde, 15. pp. "1-16, ‘Jan., “1923. )—Examining the effects 
Gf tensile stréss’acting ih various directions:on multiple and single crystals 
and other metals, the author points out that, contrary to 

the maximum ‘borne. single crystals, in different 
directions fluctuates very much and may be much lower than ‘the lowest 
pope found for ordinary, multiple-crystal specimens, or ‘may almost 
ch the in other cases, whilst in maxi- 


such that the final material. is isotropic,, approxi- 
mately equal strengths in, all directions... The. author..concludes that. the 
possibility of.forming slip planes does. not; increase, bat does. decre; 
with: increasing, elongation, and he ascribes the phenomena , of the 
strengthening ,and. the. flow..of. metals, to the. oa. of the, atoms. with 

crystal lattice; there will be great strength in ine: men 
the mamber. of atoms in is. “Without sli 


: elongation with average strength. Bars cut in the direction of maximum 
strength and mean elongation cannot be strengthened by intense stretching 
; i e cold; but bars taken in the direction of low strength can be streng- : 
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experiments“ of W. Miller onthe: ‘effect: of rolling in’ different directions 
and: some expetiments ‘by the: author, support ithat! assumption? 
A’ diagram*is connecting -the ‘strength. ‘and elongation: ‘with the 


E.L,|Mack. . .(Bureau,of. Mines, Bull.,.199. pp.) Washington, 1922.) 
A. detailed, and full, xzeport, dealing. with: the -production...of 
various, alloy, steels.in a small electric, furnace, and , with the 


recovery and. segregation, of the, various elements, A @irect-are furnace 
was found to be unsuccessful for such small scale work, as difficulty was 


experiéniced controling thé’ ‘arbor. Léoritent the! steels 

adium in amounts, upto J per cent. is practically, comp complete when 

gives about per. cent. recoyery only when add 
wheat is ‘finished or:in the dadle.'| Otherwise. the - ‘ 


Ferroboron, ‘made’ by the®Therniitt process with “boron, 
gives abot? 90° pet cent. ‘redovery and Readily “oxi- 
dised' elertients are best’ added to the ladle or’to'the furnace immediately 
after potting) (None “Of these “elements ‘appear’ to be as effective as 

‘On’ the Changes in: von amd at Tem below 280°C) 

Phompéon’ and Whitehead’ (Roy.Seei; 
599, phy “a resdlt) OP some unexpected facts observed 
investigation ‘on’ the etching’: (of “the éarbides in 
alloy stéels; the ‘study (of the’ changes’ which are well ii 
iron “carbide ‘was’ commenced. ‘Since pure iron ‘carbide was fdt th Be 
obtained it bulk; the’ material used was Swedish white pig iron which 
contained about, 60 % FeyC. amore: or less 
pure iron; and: the iron added: for the different: specimens of:.99+9°% 
purity!) atself Gf increase 
electrical: resistance: and against»platinum -at: 
» Below: 280%Cytithese. .temperatures;‘are : 559; 
100%) and »245°%C:, }220° are the 
most: lit» is: :diffienlt ito: believe:that: these can be:! ofthe 
nature: ofvallotropic: changes, jand:for the! present no »¢xplanation:is forth 
coming: ‘Under ‘the! same conditions:.carbide of iroh: possesses: two 
marked: points at’ 160° ‘and '200°; is :not»clear: whether: these“are 
distinetpoints or: are: the:ends of single: transformation range! When 


ape 
: 
d 
= ” 
vei OW, VUver per . uranium Mmarkea segregacion, 
Zirconium ‘gives very low ‘fecoveries ranging practically zero a 
bout 60 per cent. according to’ tHe staté in which ‘the element ‘is’ added. 
erro-ti um, if added’ at. ‘the’ ‘of ‘thé to a hot’ ba 
ves a fair recovery of titanium. Cerium (silico-cériumi or’ }-cerium 
| is’ readily soluble: in Steel; but. oxidises ra w stan a 4 
Ay 
¥ 
> 
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satnples of iron and -high»¢arbon steel arequenched. from 280°: C3 
foimd that -the electrical resistivities differ from.those obtained :by-slow 

These» ‘vajues sare’ not» constant; but as (ithe ‘Material; tempers 
they! gradually alter «until safter!\a lapse: days: practical: coinci- 
dence’ tis: obtained. with: those from the slow. cooling: experiments, 
last section ofthe paper devoted :to.a brief review sof the. work .of 
previous ‘investigators in fields) H.-H. Ho. 


The Calculation of Reaction Velocities. A. L.'T. Mocsveld. 
bd the ‘calculation dfvelocity ‘constants ‘eonsists ih taking - My 
‘Of readings” Of trations’ at different” intervals” deriving 
thé ofthe individual determinatibns Of the velocity’ tonstant:'On 
account OF the incidence OF ‘the experimetital error’ this dase, a 


is the?” neentration, tie” amount cOohvetted 

‘the’ yelocity “constant, h 4 order of the feaction.” 
"ot monortt oleculat tidns _express ession has the’ 


eas! zero» for* the 


Piesochemical Studies... XVI. Influence of 
Vglocity:,in ,Homogengous-L iquid: Systems.» Aw Moesveld..;.(Zeits. 
physi'Ghem: 103.-pp..486-504, Jan, 1923,)-+An investigation, is, made 
of the; influence of pressure, on. the, reaction; between, shydrobromic .and 
hromicyacids in dilute aqueous solvtions,.which proveeds, in, ac 
with the equation HBr + HBrO, = 4. 3H,O. The ionic changes 
this equation consist,im the disappearance iong and 
the production of a noneelectrolyte; withothe diminishing 
eleptrostriction the,change is aecompanied by»an increase; volumes 
It is,fonnd that, qn, tof, intermediate, stages through this 
Reaction proceeds, the, of the, reaction is, quadrimoleculas,), With 
-impreasing content, of-water thereaction velocity..is, slightly,inefeased,. 
while a retardation is.iproduced,, by,sincreasing. ithe; bromine content. 
is: produced «by theiformation of Br; "ions; ‘Measure- 
solutions: of the sarhe initial con; 
centrationii The-change'of voneetitration during the reaction:at different 
pressures was'followed: by, méans ofthe ielectrical conductivity theasared 
with a dipping electrode. -As!the reactingacids are istrong;:chahgeés in 
the degrée\'of ‘during the reaction Special 
precautions are found necessary’ to!avoid ‘catalytic! and absorption ieffects 
ati the “surfageof ;the platinum: black-coated electrodes. are 
for change! of volume: through! temperature, 
pressuré,; and! thé progress‘of the reaction, for:the influence of tempera- 
ture’ Measurements are: made at tempera- 
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‘inflience of “pressure on ‘reaction: velocity.:is found ‘to: be sndependent .of 
‘the 'temiperatare within. this:range! the velecity:constant 
699260) Bletrometric: Determination : of (Sulphur? in: :Solubles Subphides. 
Penwick. :Chiem.s See., 45e2pp. 
1923;)+-The electremetrid end-point!:in the» presence 
with® an ddmmoniacal silver solution: is: and: gives 
Titration Curves for:some Common acids and. Bases:as Determined 
by the Hydrogen Electrode. Davie, : Oakes, and H.M. Salisbury. 
(ind; and Eng. Chem: 46) pp. 1023:)++A: series: of eleatro- 
metric titration curves in in which the same standard); procedure . was 
ployed | throughout are given for hydrochloric, sulphuric, and ortho- 
prittiary caltiuit and acid with sodium 
hydroxidé™and -s6ditiin “carbonate? It is found eoridact 
the Gitta tion ii? a? vessel whith’ is Slésed to ‘avoid access’ Of outside air. 
‘Phe bonsisted “platinum ‘rod coated “platinum ‘black. 
‘An interval of inin? > qwas required "bétween each? dddition of! the 
peagerit “inl Order *toattain! éqtiilibtiem: *The* ‘¢leaned 
after’ tach titration by sulphuric weid-dichromate 
‘aiid in 'Sevéral "renewals! of ‘boiling “distilled? water. / Efficient 
stitting’-was found necessary durirg’ thé saturated 
chloride-calomel electrode and saturated potassium chloride 
found’ most” suitable: The hydrogen. tised: Was purified. 
°° Both "thd? dibasic “dulphurit acid give ‘curves 
similar’ to” the that! thee sis only one 
inflection? “UThe erid-point with cittid ‘acid’ iy sharp? With' ortho: 
phosphoric’ a sharp Break Obtained for the first aiv ill-defined 
break ‘for the’sesond; no chatige forthe third)" On: titrating 
Sodium’ ‘¢atboiiate with hydrochloric ‘acid? the fitst inflection is very 
abrupt, while ‘the! second: inflection point: istabrupt the.end 
point «well-defined: Owimg<to' differénces ino chémical reaction | in» some 
cases, aswell as differences: in, the salt content: of the, solytion, reversing 
the; order,.of, titration, curyes that 
change, poihts, given. by by. differenti 


solution foray éctri¢ cell whet’ one’ is 
minated.’. The electromotive force varies. with the time. Goldmann 
Abstract: 265. (4909)] ‘has: compared cells./of | this kind ;with: Beequerel: 
actinonssiers, and has only found electromotive force to be set up when 
bf: the electrodes was illuminated and not. the intermediate Basie 


u 


nt’ substaiice where “the! 
the active radiation oily, app 
"the. neat! the, sideor tHe free 
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“On the ‘othethand’ the present author; byr using: dilute) solutions;;has 
-Jestablished the fact that the origin of the phenomenon is.notat.the surface — 
‘Of the-electrodes. Instead:of illuminating an-electrode, the:cell. has: been 
, entirely in the dark, and, near to one electrodé, some:of the same solution 
is introduced which has for 2 hours previously been exposed to light 
froma mercury“are’ filtered: through ‘water:and concentrated by) gteans 
of a glass‘lend, Am e.m-fi appeared. dfter additionhend;was found 
‘to be‘afunction of ‘the: time: »The cutve similar.to ithe one 
“obtained: by: direct: illumination: of :the electrode. The ,results are: 
good for a solution of uranine. The electrode used is.at-firstifou 
be negative, but the e.m.f. passes through a maximum, decreases “a 
‘zerosand changes! sign. ‘Experimenta] details are included, in’ the paper 
and ‘by data: for isolitions‘ df iuranine.::As, an, 
as 18 'millivolts:in 82 mins. has beén obtained; when using only the green 
radiation from a mercury aii oi nore. Bile. 
The: Colom Electrode... As W. 
Laubengayer,.,.(Am. Electr Trans. 39;/pp. 417-421, 1921.) 
—Tests to, determine whether, the.ixreversibility; of the. calomel, electrode 
is real ox, only.apparent,;;, The observed, phenomena, of irreversibility. are 
explained, 'ag,‘due to, the..formation., of, an, adsorbed, film mercurous 
chloride on,the-meroury, anode, which offers high. resistance to the passage 
of the, milliampere can pass before the. film 
forms. | A number of points,.are, not, yet. further 
study, [See ialso Abstract. bawok 
(8264. Bismuth Salts) in; Soladions, and, Electrode Potential of 
Smith, .(Am, Chem. pp. i: 360-370, ,Feb., 
1923.)+rDeterminations, are given the, electrical conductivity, of solu- 
tions-of bismuth awitrate.and oxynitrate solution, and the electrode 
potential of. bismuth-in bismuth, perchlorate. solution. ;The results, of 
the: measurements of, solubility, and -electrical. eonductivity., of solutions 
of. bismuth nitrate, containing) various; ,concentrations of. nitric, acid 
indicate that the’bismuth exists’ as:the partly ionised salt Bit ++ (NOs. 
‘The conductivity of solutions of bismuth perchlorate .shows that ithe 
very Soluble salt’ ‘Bi(OH)z hasa conductivity of an inhydrolysed 
uni-univalent salt’ potassium ‘nitrate; and ‘that ‘it! is ‘converted into 
less’ basic’ ‘Salts stith’ 4s + very 
n the addition of’an excess of adie “When the Yatio’df per 

i is 4:1 not more than 40-50 % of the bismuth oxyperchlorate 
found. were ; ast 20% som: ant: 


measures 


chlorate. in. perchloric. a solution, 
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-both sides, at a-temperature of that:the; bismuth exists 
asi or. + *;:and the-perchloric:acid! present 
is, completely idnised, the: electrode potential of bismuth:wasycalculated 
from ‘the composition of thei-equilibrium: mixture, The values:referred 
sare, in fair agreement 
owith the results of D. F. Smith, derived 
Thar 
Pb. 186-106, Feb. 


Gy. is the concentration of and, 2, the potential, of. t 
electrode; when combined, witha normal. calomel. electrode... A, metho 
is by, this means, provided. for measuring ion. concen which, has 
many advantages over the Ha electrode.) The potential. attains a 
-value more rapidly, and. measurements can, be made in a number of solu- 
in which,.on_account of beds the surface of, the 

. : On the other hand, in alkaline 
are not, in 


and, in, alkaline is. sed, 

does ,not,,, however; preclude the electrode. used 
end-point of,,acid, solutions... Methods 
quinhydrone,are described, , The concentration in | the; 
measured is immaterial, and,100 mg;. Per 100 ¢,c. is sufficient... 
piece of platinum gauze is used as the electrode and comparative i OOS | 
‘ments made with prepared buffeted-solations by, both the hydrogen and © 
the quinhydrone electrodes showed a close agreement, The readings 
obtained ‘with the quinhydrone tlectfode during the titration of ‘a number 
of ‘different acids with different P. 


1267. Behaviour of Cobail Anodes in Alkali . G. Grube 
and O. Elektrochem. 28. pp. Dec. 1, 1922.)— 


The polarisation of cobalt anodes in alkaline solutions was investigated. 
‘Cobalt was‘ deposited on platinim-foil electrodes froma strongly: ammo-— 
niadalsolution’ of ‘cébalt sulphate was very carefully 
purified’ frorh ‘the ‘imipurities; iron, Wlumirifuni/ and ‘fickel.’ The réedults 
showed ‘that’ cobalt electrodes} concentrated dlkaline solutions 
low-current densities, passéd into solution, divalent metal and’formed 
‘potassium 'cobaltite, of cobalt ‘ina solution 
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‘of potassium cobaltite in KOH wais measured.) “The electtode: 

cobalt molat solution of potassiuin KOH at 26°C. 
valoulated" to ‘bee; = 0-52: volt, from above «measuretients. 
‘Dates? were “also ‘furnished as‘to ‘the <cobaltianidn complex://sThe anodic 
loxidation’ cobalt on: platinum’ ‘takes»place in three stages. At low 
potentials the oxide CogO, is formed, at medium*high potentials the oxide — 
CogO3, and at high potentials a solid solution of CoO, in the lower oxide > 
is’ formed; with simultanéous ‘evolution oxygen. electrolytic 
evolution of oxygen on cobalt anodes in alkaline solutions takes place 
‘80 “the atomic’ oxygen ‘whith’ iydischiarged feacts’ with ‘the’ Cobalt 
form this’ décém poses’ ‘free Oxygen ‘and 


1268, The cance the Electrode P J 
‘ali electrodes Become in int ‘contact “With ‘an 
aguedus solution considered” to nted by ‘th 
bes ‘OH”—> MeOH + ‘whereby is ionized at the’ surface, 
es with ‘@ hydroxyl idtt’ atid leaves’ ‘a' négative electron at the 
electrode. The chargin & proceeds an equilibrium stage is reached 
when, by electrostatic. ths in the proximity of the electrode 
are attracted and deposited ‘at the same’rate as the loss of atoms which 
_ are extracted from the metal by OH’ions. By introducing the physical 
‘gonception “of ‘the “ electron “affinity is fhade of the 
ge of energy which Scctits transfer front’ free’ metal 
‘td inf solution in 'termis’of ‘thé known ionisation potential Of the metal. 
for the followifig ‘different “stages Of’ a afe added ‘and 


to zero (1) "The' vaporisation 6f ‘a of métal under 
vapour pressure’ p: °(2) to an’ idttisation of 
Of ‘water-Vapour’ front! the” sdlution *Surroundiig the 
‘el éand” expansion ‘to ‘the’ pressiire (3) THe’ ‘ionisation ‘thie 
thetallic Vapour aiid Of the water-Vapéur ints (4) The 
with ‘tHe OH tors’ form” MeOH”! (6) "Fhe 
‘transfér of MéOH? molecules’ ‘ftom fhe’ donisatidt’ chamber 
thé tHE (6) transfer Of “free 
from™ the” the’ electrode. (7)! The 
ydtation ‘of ‘dnd “The then" proceeds ‘at 
brium’ ‘eoncentration atid nivolves c ge int work: 


bite egos! MeOH 4H Siw ets: 


(8): The transfer jens. from the solution. . 
t6 the metallic surface. finally obtained,jis, as follows 


the electrode potential; UK, a term. to include.all, factors; which 
do. not, vary with metal. ionisation potential ; 
Fj, Faraday’s M, the,.work the} molecule 
MeOH. inte the gaseous state; K, the basicity: constant. or, the 
expression; Cony: Cue The: electrolytic... potential..is ;thus,.seen 
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the*alkali’ metals) ;:with v compact itrolecuiles which have a:latye 
ast termof the aboveeqitation expressés:-the: dependenide of' the: potential 
-onsthe ‘concentration of the ions: aH the-other terms’ sumimdrised idenote 
Neérnst’s expression of {‘/solution’ tension!" ‘basicity constant tis ‘also 
‘shown from other ‘considerations ‘to in¢rease ‘with ' the»equivalent» weight 
ofthe ‘elenient:) The ‘charpesadquired dccording to>this .by any 
‘metal!in aqueous! solution always should be nepative:s Inthe cage: of the 
most noble metals the values are uncertain’ through the electrodes acting 
‘absolute potential!” value derived from the electro-capiflary 
‘phenomena’ mercury'is considéred illusory} the ‘probable value 
occurring: eat some point between silvér’ and ehioriné:« Hydrogen “over- 
-woltage'is explained/by the consideration’ that has a 
“more*highly negative potential than that of any nietal, the energyoof the 
reattion. being larger: than‘in the case of 'the:'most 
positive metals," steady: deposition of H atoms caty therefore's 
through: the ‘action of’ catalytic! or absorbing! action 


f KOH. M. Knobel, Bok, Woreester, 
The transference. F of, the Ke don was was found to; be. constant an 
‘equal, to 02633 in, the, range..of, cancentrations. from. 3N to, 0: OOAN: 
to increase, with, decrease in; gatas olds 
Tons of Potassium Hydroxide.’ Soc!, 
“pp. 70-76) Janip 1923,)-Electromotive: forces: of: celle%f the’ type 
“Hy PROH(G)y | KOH (Cy) 26°C. 
centrations’ of ‘KOH ranging’ ‘from’ ctivity 
the ions ‘of the’solution! at -varidus’ coricentrations! and? thee 
Of dilution between various concentrations’ calculated and" 

Data given The Chow (Am. Chem. Soc., J. 42.. pi 488): 1920) found. in- 

Felation between, activ 


9271. Ionisation by tha Hydration. \of Sulphate: of: Quinine... [Mile] 
Sie ag Rendus, 176, pp. 251-253, Jan, 22, 1923.)—This 


1" hee itself to, abstracting. also Abstra acts 


ture, of Elecieo-Deposited, shes. ABeama, 


microphoto, 


Produced bySuperim>posing “A ternating 
\Gurvents upon: Direct Currents: (Wi Ri: Gooper:. (Faraday Soc. Trans: 18. 
opp. Discs 1922.)—Both low-frequency and» ‘high- 
frequency» currents! were ‘superimposed! »contin uous: Current. The 
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alternating’ current -:was \ovaried: so: that: experiments: wete made: both 
ewhen the amplitude cwas,lower. greater: than ‘the the 
direct current:. The ‘superimposed: currents: had no-effect on: the: kathod¢ 
gain or anode ‘loss in. the electro-deposition of copper from:copper sulphate. 
The effect: of the ‘superimposed :current: when -platinum.wire electrodes. 
ate used: in. dilute>sulphuric acid is to cause: an increase:inethe direct 
current, effect variés:with the ‘values of: both-the direct:and super- 
imposed scurrents, and /it:takes‘ time::to. pass off. It. thensease of! 
frequenoy«currents the greatest: ‘sensitiveness | appears obtained. 
when the d.t. voltage applied to the electrolyte is below that-of.decom- 
of the expetiments the! electrodes :were «viewed: tinder 
the: noticeable ‘that with: currents of; say; 
milliampere ofr!ratherdess the whole of. theshiydrogen. was absorbed: for 
a considerable period ‘bythe kathode, although oxygen (was being .given 
off freely.at the anode. effect: with, high-frequency: :curtents--was 
‘similar, but was not apparent. to: the: extent- until the dic. voltage 
higher. By: using one large electrode/and'one;platinum 
‘wire electrode just dipping into the:electrolyte the high-frequency. current | 
produced:a:spark discharge in the! body of the mear'the ‘wire 
‘indér .guitable conditions. AUTHOR. 


L. ‘Schneider,’ and Ai ‘Ballatd. (Ami: Elécttochem: Sues! Trans. ‘39. 
‘pp: 441-449 ;  Disc.;° 449-450, phenol sulphate ‘was 
made By dlectrolysitig strong Sulphuric “aci@ 

‘a8 a katholyte, using platinum ‘electrodes, with # Kathodé-current density 
of 3-4 amp. per sq. d.cm., and anode density double. Ice cooling was 
necessary for, the hesti yields: Diaphragms were used of thin dense un- 
glazed porcelain.) Sulphuric acid was used:.asi anolytes; All the 
-benzene was reduced. at an. ampere) efficiency: of approximately 
eent.;, the other, products were mainly. sulphonic acid and. aniline; 
‘centrifuged .and treated, HCl, giving: paraminophenl 


Of high neeviod 

‘Pratis. 39.’ 1021 Deals ‘the’ 
potential at which the electrolytic deposition of iron: af et carried out.. 
figirés relating to: nickel. WER. C. 


Preperation of Sia Atha Amiga 


Jan., 1923. \—Solid ama ams of the alkali metals are stated te, be of 
réagéitS' in’ a ‘Aumber of lines) of work, a eas 

of prépating them in quantity was desired. ordinary 
‘method ‘of preparing these requires ¢Care'to avoid ex ‘and tHetefore 
they are ‘usually produced under xylol, petrol'in order to prevent 
_ accidents [see Abstract 1292 (1903)}.. The electrolytic method of pre- 
aration ‘from salts of the alkali metals \is therefore ‘attractive,.althbugh 
does not give the:strong amalgains which. may be produced by chemical. 
-methods:, Records:rarely show mére’ than) 2-30'9% of »potassium,-and the 
-atithors’ did not:exceed this: concentration?’ Inthe :present:work 
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(1)'the methods iand :apparatus of: Arit, Nernst; ‘Kerp;and: Béttger 
simplified} and ‘their «efficiency : (2); the «method; 
modified: ‘by <G: also: :changed)):im order: 
eventually to: maintaiiy itcas!theé- tore! rapid:»method Shepherd's: 

method was modified by the use of trouble was? 
experienced through endosmosis: and diaphtagm: disintegration: Thé:con4 
clusions arrived at ‘the authors: as the! results ‘of their’ investigations 

-for' electro-preparation of amalgams.can be greatly: 
simplified’ and improved, by allowing the::mercury in the bottom :of>‘the 
cell, \as*welleas that/from the flowing:jet, to»receive aicurrent.’ In. this 
way, the currentican be increased matiy-fold'with a corresponding reduction: 
in manipulation,’ and<in the: times of run.) Hf the :current, be out 
at the'tip of the jet-tube;:a single jet-tube,»with a-stop-cock;»can be ‘used 
instead of! the the: changeable jets: used’ by: Kerp: iprodice a pure 
product;>it-is'not hecessary to an atmosphere ofi:hydrogen: 
Smith aiid“Bennett's :method::can’ be improved; iby forcing the. current, 
{andalso* for! usé!in producing’ sodium owhich it was none 
too satisfactory) by cooling’the electrélyte strongly. The muse of a higher 
current’ required: for: individual: (5) suitable 
diaphragm icould be found, undoubtedly, ‘be 
the best. (6) Such a diaphr would have to be unacted upon by 
soliitions ‘df “Caustic ‘aliédlies ‘by’ the amalgams themselves; offéf low 
electfical ‘fesistance! (No 'suéh ‘material was 


foutid.” “(7) "All ‘the ‘sola! ‘alicdli-meta¥ found ‘to 


float’ in ‘mercury, potassiith amalgant which, °Wisintegrated, 
gave fragments which” could’ the’ surface” the™mercury,) 
atid no’ pieces’ ‘could be found atthe béttom: Slow covlingof potassium: 


amalgam "gave ‘larger érystals;* which ‘were visible: @t ‘the Surfdce of the 
solution. Added to pure ‘mércury ‘they ‘disappeared, 


bit'a Skimming operation ‘with a'watch glass atthe surface‘of the mercury 
récéveréd ‘Tost of the’ainalgam crystals!’ 6/10; 11, anid 13, solid 
i um amalgam was ‘visible in chunks ‘floatitig at the surface of the liquid 
amalgam. “These Titidications “confirm “the* contention "previously: 
that“all ‘alkali-metal “amalgams” aré probably lighter'than mercury, in 
‘to ‘the “sinkinig® of reborded by 
A ‘Low. w and. T, 0. 
Yntemia, (Am. Chem;'.Soc.; J. -46.; )—The 
authors’ ‘attention ‘was: called, by -W. A; Noyes..to, the. fact..that.,a mix- 
ture of NQ»iand: HC) condensers, at  liquid-air| temperature. to a, solid of 
intense: purple colour which, upon warming, dissociates into the. original 
constituents:, appeared(.to: be: the..only certain..exception. to, the 
generalisation: Lewis:.[see Abstract 946.(1916)] that.molecules. 
‘containing! ‘an edd‘ numberof electrons are coloured....The , prediction 
wasimade that if the compound (assuming it, to, be such) could be liquefied 
without: the colour ‘disappearing, |it;.would, show, very; considerable 
electrical convenient for. working..with 
gases ata) low temperature and; also,a low temperature thermostat, are 
maximum, specific conductivity: found, for .a phase 
which )greater: than’ between,.120° and. 130°. K. 
attempt:was:‘made work..with.-compositions nearly, r,t 
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wasfound that ‘the gases’ tendéd ‘to’ condense: solid 
phases with the dividing »surface: brilliantly coloured: warnting) the 
nitric oxide evaporated: leaving. the ‘hydrogen chloride/as: a white: 
By raising ‘the pressure: to: 16-20 atmos., the: NO:was prevented 
from ‘evaporatirig - until: ‘the HClidiad melted: considerable. extent;: 
but the ‘homogeneous ‘liquid: phase: was: without colour or tonductivity,. 
a fact which ‘indicated thatthe complex’ idissociated completely -above 
about 130° K. It was found that compositions of about 1 mol. HCh-to, — 
3 mols; NO: as intimate-contact.as :possible,: melted. 
to! form ai dense»purple colour! with the conductivity: stated: 
above;! This liquid was:easier to producé by condénsing the) gases,over> 
a layeriof: petroleum ether, an efféct-which seemed to:be purely mechanical. 

Acdefinitedetermination of composition appeared: to be out of the question, 
butithe experimental evidence -pointed -to. a: simple; molecular. complex. 
How unstable this must be:is! appatent from the fact:ithatithe partial: 
pressure ‘of liquid NO isnot appreciably. lowered. by: the presence ofan: 
excess: of solid: HCl. . The molecular’ complex: is probably. 
and exhibits. the. properties if: ran ; The; behaviour, of) 
the conductivity is in: solvents Of low dielectric: 
constant, ahd it falls: to’ low values either con-» 

vie 1278. The Elsctrolytes,. ‘Be J..S,, Sand. “hil. 
Mag. 462 ppi129-144,/Jan,, and pp. 281-292; Feb. 1923.)--The theories. 
advanced by Ghosh [Abstracts 881.(1018),. 104 and;223 (1919)] and by Milner, 
(Phil. pp. 244,362, 1918)..are investigated criticised., 
Calculations are made of the degree of association of a completely ionised.. 
electrolyte immersed. ina medium, of; uniform dielectric constant, use 
being made-of Boltzmann's: theorem,;and_ of Born's theory : 
potential energy of a pair of attracting ions. The, probability of contact. 
between: the of;a binary :electrolyte in a giyen..small yolume 
of decinormal solution) is found tobe. times. the, probability; of their, 
occurrente’ in, any. two; volumes. of. the same. size. so that... the. 
attraction ‘between the ions is..negligibly_ om Complete: Jonisation of. 
salts such: as sodium. chloride. is hence regarded ,as es ed, and proof, 
is given lof; the obedience, of a, preponderating. 7 the ions to, 
the inverse square law of electrical action. The space lattices of Ghosh’s. 
theory of the crystalline arrangement of the ions in aqueous solution are 
regarded as ‘iérely’ theoretical distributions of reference. With reference 
to Ghosh’s ‘and Milner‘s ®smotié pressure formulz;:the mean values of 
(2 — i) obtained’ experimentally fof ufivalent binary: chlorides: in aqueous 
solutions agrée’ well ‘with’ those’ Ghosh’s formula, the 

sment ‘being ‘closer for higher coficentrations tham that: given: by 

‘expression’ “Phe statement of Ghosh’s: subsidiary hypothesis. 

is” ‘86 as’ to' make these mathematical formule, 

‘Although’ the theory is,on the whole; strengthened ‘thereby; the:numben 

of stated and implied subsidiary ‘hypotheses is'so great that the deductions 

drawn froin them ‘cannot be consideréd essentially different from empirical 
fortiule:” Réasdhis given’ to show! “that “hindrances: ‘too condhiction 
arising front the ‘électric' ‘fields’ due°to: ina: conrpletely! dissociated: 
electrolyte’ ‘dissélved in’ a’ medium of thiform dielectric comstarit: would 
bé of the nattire of polarisdition the liquid itself its-conductivity'should 
‘with rapidly alternating currents’and under very’ high potential: 
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gradiénts, thanlcwith: corsthiit ta; LOwitigitd<the: 


absence of such effects these, the, idea of ;a,solvent medium,.of, cone: 


tinuous dielectric constant is a 1; Milner, previously. arrived At 


this result on different groufids. The nature of the dielectric properties 
of the solvent as well as "ts Yolen’ determining whether an ion is freé 
or boundat ‘a given instant is considered; ‘and the importanéé of the 
rotational of motecutes “of solvent and solvated 


concentration, polarisation. through the. presence always, of a fresh. and: 
pure.mercury, surface,;, further, the.,drops. when on,, the, bottom. 
anode produce stirring there and enable, the, layer, of, 

mercury. to, be, relied: upon an. exact reference electrode... With, this, 
arrangement, even calcium and magnesium be; depasited in mercury. 
before, hydrogen is. evolved. . The formation of an can be followed, 
by observing the shape of the electro-capillary parabola ‘obtain by the 


drop weight method. When amalgam formation begins, the descending 
“pranch of the ‘parabola’ ‘turtis “horizontal: “more accutate . Wiethod 
corisists in determining the linerease of cutrent ‘caused: 


by “the gradual increase ‘of *accordatiée ‘with: 


‘the ‘slightest polarisation deposits ‘sortie kations the: 
Of ‘the’ ‘mercy “drops ‘and forms extremely ‘dilute amalgam(’ 


pélarisation,’ the’ current increases at>fitst ‘very 


“thé decom position potential ‘is reached; when iricreaseé of ‘the’ 


current’ In “the case< of most’’ solutions’ the ‘decomposition 
‘be fixed to ‘within®’2 ‘to 4! millivolts.” The); more° dilute’ 
soltitions havela higher decomposition ‘the differéncés’ for ‘a ‘tenfold: 
dilution of ‘a “univalent salt" ainounting to ‘110 millivolts, and-'for’a’ 


dibasic ‘salt to about 80 nifllivolts according *to' the ‘well-known ‘differente: 
of free’ Gnergies ‘at-these“ ‘dilutions “fof! Menties! and’ Parker; Abstract. 


1484 '(1915)}) Duritig the’ measurement “the exact’ pid.’ of thé’ Bottom’ 
électrodé ‘from that of thé normaP calomel’ électrode® was determined } 
the difference betweer’ the ‘two’ electrodes! never®) exceeded: 
with the diffefent’ salts ‘of ‘the same ‘metal’ showed that! 


the ‘decomposition ‘potential is*indéependent of the:anion/ Detérminations: 
‘are ‘made ‘of the valies’ of Which is ‘the: deposition potential of the: 
Kation’ from Solution’ conitaitinig ‘grit. ‘per’ litre!’ The 
Of acid’ leads’ to ‘the ‘evolution ‘Of frogen ‘before the metal is depos 


while’ ‘the “présetite ‘6f “alkali stabilises the’ overvoltage, ‘But! 
potenitial of the for which fiécessary to’ 


‘Correct. 
concéntration of” thé” ath “th “the ‘drop’ Surface’ at ‘the 


‘potential “dari “be the “investigations G. Lewis’ 


{Abstracts 1562 (1913), (1915) on the alkali-metal amalgath' 
potentials. — 


The deposition sot tidl depends both on the affinity of the. metal 


“for mercury and its electrolytic potential, and indicates thermodynamically 


the very small partial pressure the alkali metal has in the drop surface ; 
the combination with mércury having |} lowered the activity of the alkali 
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métal; indicated by to the valne Thus» 
thé affinity ‘A° of the” ‘for tertiary "is “equal DELP. °From: 


+ shea 


1- 


The is expressed in’ volt-faradays ‘per grm.-atom: 
‘and ‘béhdves like’a noble ‘metal, ‘its amalgam “being 
stable (cf. ‘McP. ‘Smith,’ Abstract 1504" (1908): The°afinity “of 
for mercury, ‘which froth extrapolation would: tol - 5 volts, 
being ‘volts from the "calomel 
electrode. °“Other’ igated are NHi, and‘ Bas’ 
Eufluence . “Of “on “of Hydrogen 
A. Arkadjev. Chem. .pp,; 192-202,. 
March, 1923.)-—-Measurements are made of the potential given by abydrogen 
electrode-im conjunction with:a normal, calomel electrode injan electrolyte. 
of N:-bydrobromic. acid..in; presence; of. varying, amounts. of,,several. 
neutralsalts. The influence of the neutral salt is: to.increase the potential 
of, the-cell, or.to make. the hydrogen. electrode more. noble,; and the effect. 
_ ig:proportional,to the concentration of the salt,., For,a given.concentration,, 
the, effect. is: proportional the tendency of the salt to form, hydrates,, 
increasing;: with, the, salts. tried; in the order, KCl, KBr,..NaCl, 
LiGl, LiBr. the case of LiBr;,a,solution containing .10.grm., mol. per 
litre. caused. an. increase ‘in. of 193-7 millivolts. 
It..is: noteworthy: that. KBr,.and , which: have an anion common to 
that of; the; acid, have, a larger effect..than. the, corresponding chlorides, 
The sesults.are.in. agreement with the conclusions,of Sachanov,.who,deter-. 
mined :the..influence, of neutral salts on, ‘she, potential, of acids: with 


ig, given conclusions ‘of earlier. work, to the, i influenc 
and neutral molecules in,solution in modifying dissociation;, The bearing 
this, factor in accounting ; for. the deviations. from. Ostwald’ s_ dilution. 
| ussed and, the, theories, which have been. considered, including 

of the, increase of dielectric. constant,,catalytic,action, and dehydra- 
tion The, t results, are attributed, to dehydration of 
the.,H.ions through. the, hydration ,of the. salt. molecules, the. electrode 
being determined by the concentratign..of the non-h d 
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